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The Editor is always glad to receive for examination illustrated articles 
on subjects of timely interest. If the photographs are sharp, the articles 
short, and the facts authentic, the contributions will receive special at- 
tention. Accepted articles will be paid for at regular space rates. 

' GOOD NEWS FROM PANAMA. 

The latest official report from Panama gives some 
very reassuring facts regarding the question of seep- 
age of water through the ground in the neighbor- 
hood of the Gatun dam. It will he remembered that 
in the controversy over this dam, M. Bunau-Varilla 
and others claimed that the head of eighty-five feet 
of water in the Gatun dam would probably produce a 
heavy seepage, if not through the body of the dam 
itself, then through the underlying material of the 
valley bottom on which the dam was built. The engi- 
neers of the canal, on the other hand, assert that not 
only will the body of the dam itself, which is to be 
deposited hydraulically, be so compact as to preclude 
any possibility of seepage, but that the subsoil in the 
valley is naturally impervious, or practically so, to 
water. 

Partial confirmation of the engineers' statements is 
now afforded by the conditions which have developed 
during the excavating of that portion of the canal 
which lies between the Gatun locks and the sea, where 
one of the steam shovels has reached a depth of 32 
feet below sea level. The excavation in which the 
shovels are at work is kept dry by four 8-lnch pumps, 
and ordinarily these pumps are not run at their full 
capacity. When it is considered that a dike, a few 
feet in thickness only, keeps the water in the old 
French canal from flowing into the trench; that the 
sea is within two miles of the excavation; and, fur- 
thermore, that the Mindi River flows within a few 
hundred yards of the ditch, we are quite in agree- 
ment with the engineers that "there has been sur- 
prisingly little seepage into the excavation since the 
work was carried below sea level." During the lat- 
ter part of June, the shovel on the lowest level was 
obliged to suspend for a few days on account of the 
inability of the pumps to throw out the water that 
was coming in; this, however, proved to be only a 
temporary condition, and the shovels were soon able 
to resume work. It does not take an engineer to 
understand the significance of these facts as bearing 
upon the security of the Gatun dam. 

NATAL ANNUALS OF 1909. 
The public interest in naval affairs, which has been 
noticeably on the increase during the present decade, 
has received a decided stimulus from the introduction 
of the "Dreadnought" type of battleship and its dra- 
matic effect as shown in the so-called British panic 
over the activity of Germany in rebuilding its fleet 
along "Dreadnought" lines. Hence, the appearance of 
the two best-known naval annuals, those of Brassey and 
Jane, affords much timely information on a subject 
of vital importance. The older annual, which opens 
with a quotation from the speech of the First Lord 
of the Admiralty on the Navy Estimates made 
last March, "The safety of the empire stands above 
all other consideration. No matter what the cost, the 
safety of the country must be assured," is divided 
into the customary four parts. The first contains gen- 
eral articles on naval subjects of prime importance, 
and is enlivened by some excellent half-tone engrav- 
ings from wash drawings of the more notable of the 
latest ships built or building f of the navies of the 
world. Part two contains Brassey's familiar list of 
British and foreign ships, which includes the class, 
displacement, dimensions, horse-power, builder of ship 
and engine, dates of launch and completion, cost, the 
position and thickness of armor on the ship; the gun 
positions; the armament, speed, and coal capacity. 
Following this are plates of the typical warships of 
each navy, including outboard profiles and deck plans, 
with a summary of the principal elements of each ship 
given below. This summary is a new departure in this 



year's Annual, and adds greatly to the value of the 
plates. Part three is devoted to articles on armor and 
ordnance, and is followed by sets of tables, giving full 
details of the dimensions, velocity, energy, and pene- 
tration of every gun manufactured by the principal 
navies and by the leading private manufacturers of 
ordnance. Part four, embodying the First Lord's 
Memorandum, gives a great variety of information as 
to expenditures, personnel, condition of the ships, arse- 
nals, dockyards, etc. 

There is no more satisfactory way of conveying 
much information regarding a warship in a limited 
space than is found in a broadside photograph combined 
with a plan and side elevation. If the latter be freely 
dimensioned and the group of illustrations be supple- 
mented by a tabular description, the reader is put into 
possession of a multum in parvo of the particular ship 
described. Jane's "Fighting Ships" is modeled on this 
plan; and since it contains this information regarding 
every ship of importance in all the navies of the world, 
big or little, it can be seen the work is remarkably 
complete. Naturally, in view of the little argument 
between Great Britain and Germany on the subject of 
battleship construction, readers of the Annual will 
turn first to the pages dealing with the German navy. 
Germany has been unusually successful in maintaining 
secrecy about her new "Dreadnoughts," so much so 
that Mr. Jane, in spite of all his assiduity in searching 
for the latest naval information, has to confess that 
"it is not possible even now absolutely to guarantee 
the exact correctness of the set of plans given with 
this edition." He anticipates regarding them that 
"there will very possibly be considerable discussion." 
Turning, then, to the plates of the new German 
"Dreadnoughts," we find that the "Westfalen" and 
"Nassau" (1908) are credited with ten 11-inch 50- 
caliber guns, mounted in five turrets disposed similarly 
to those of the original "Dreadnought," viz., one tur- 
ret forward, one on either beam, and two astern. This 
on a displacement of 17,710 tons is reasonable and 
probably correct. We have always, as our readers will 
doubtless reeollect, considered that the crediting of 
these ships with fourteen and even sixteen 11-inch 
guns was absurd. The "Posen" and "Rheinman" (1908) 
are credited with carrying twelve 11-inch 50-caliber 
guns, on a displacement of 19,000 tons. Commencing 
from the bow, the first six guns are mounted as in the 
"Dreadnought" — one turret forward and one on either 
beam abreast of each other. Aft of the superstructure 
are two two-gun turrets, placed era echelon, and astern 
on the center line is another turret. This arrange- 
ment gives a concentration of six guns ahead and 
astern and ten on each broadside. The plans of the 
latest six "Dreadnoughts" of the German navy call 
for criticism. On a displacement of 19,000 tons they 
are supposed to carry twelve 12-inch guns in four 
turrets mounted on the center line, the forward and 
after turrets each containing three guns. We think 
it is highly improbable that the three-gun turret will 
ever be found on the German ships or on those of any 
other navy. Jane credits the Japanese with carrying 
fourteen 12-inch guns on their latest design, six of 
which are carried in two three-gun turrets, one for- 
wafd and one aft. There is strong objection to the 
three-gun turret on the ground that a single 12-inch 
high-explosive shell penetrating such a turret would 
probably put three guns out of action at once. An 
even more serious objection is that the greater the 
number of guns carried upon a single turntable, the 
slower the rate of fire per gun, unless indeed volley 
firing be adopted and all three guns are loaded and 
fired together, a practice which would involve enor- 
mous strains upon the turntable. If the guns are 
fired separately, they must wait upon each other, since 
the firing of any one gun, or at any rate of either of 
the outef guns of the three, throws the other two 
guns off the target and would necessitate a re-sighting. 
The ideal mounting for speed and accuracy would be 
to mount each 12-inch gun in a single turret. This, 
however, would involve too much turret weight and 
would cut down the number of guns that could be car- 
ried. The armament of the German "Invincible" type 
of battleship cruisers is given as ten 11-inch 50-caliber 
guns, mounted as in the "Dreadnought," the displace- 
ment of the ship being 19,000 tons and the speed 25 
knots. The "Bluecher," of 14,760 tons, is armed with 
twelve 8.2-inch guns. 

Next to the German navy, perhaps that of Japan will 
excite the greatest interest. The two new "Dread- 
noughts" which are building, and the three or four 
others projected, according to Jane, will carry four- 
teen 12-inch guns on a displacement of 20,750 tons. 
Since it takes 26,000 tons to carry twelve 12-inch guns 
in our own "Wyoming," we are at a loss to understand 
how the Japanese are going to carry two more guns 
on 5,000 tons less displacement. Either the speed must 
be less than the 20 knots given, or the armor plan 
must be considerably cut down. The Annual gives par- 
ticulars of the five battleships and three cruisers cap- 
tured from the Russians, or raised after the capitula- 
tion of Port Arthur. The "Iwami," formerly "Orel," 
has not only had her superstructures and smokestacks 



cut down, but has been re-armed with four 12-inch 
and six 8-inch 45-caliber Japanese guns. The "Hizen," 
formerly "Retvizan," still carries her armament of 
four 12-inch 40-caliber and twelve 6-inch 45-caliber 
Russian guns. The "Suwo," formerly "Pobieda," has 
been re-armed with four 40-caliber 12-inch and ten 45- 
caliber 6-inch Japanese guns, and her efficiency is 
therefore considerably increased. The "Sagami," for- 
merly "Peresviet," has been re-armed with four 12-inch 
45-caliber and ten 6-inch 45-caliber guns. The re- 
arming of these ships has provided the Japanese navy 
with fouf effective battleships of the pre-"Dread- 
nought" type. 

Very properly Jane has always laid great stress upon 
the main battery as being the principal determining 
factor above all others in a comparison of the fighting 
strength of the world's navies. On this basis he pre- 
sents a table entitled "Ships Built or Building in the 
Principal Navies, Armed with Guns Equal or Superior 
to the 12-Inch 45-Caliber Gun," which is able to attack 
11 inches of Krupp armor outside of 7,000 yards range. 
In this table the adherence for many years past of 
the United States to the 12-inch and 13-inch gun 
shows to good effect. As matters stand to-day, Japan 
comes first, with eleven such ships, followed by the 
United States with ten, Great Britain with nine, 
France with four, and Germany with three. In 1910 
and 1911 Japan will still hold the first position, with 
Great Britain and the United States second, France 
third, and Germany fourth. In 1912 Great Britain 
will be first with twenty-two such ships, Japan second 
with seventeen, followed by the United States and 
France with sixteen each, Germany with thirteen, Aus- 
tria with seven, and Italy with two. This forecast, 
however, is, of course, liable to great modification due 
to change of programmes. 

AS OTHERS SEE ITS. 

Any communications from our readers, which throw 
any light upon what the subscribers desire to find in 
our columns, are most welcome always to the Editor, 
whether such letters are in the nature of commenda- 
tion or criticism. As a rule, the Editor is not able to 
determine whether certain features or departments in 
the paper are really appreciated by the readers, unless 
the friends of the paper will take the trouble to write 
the Editor and express their opinion or their prefer- 
ences. 

Occasion has arisen in the past when it was deemed 
desirable to make some change or eliminate some de- 
partment of the paper, and the Editor has not been 
aware that such department may have been of the 
greatest interest to certain readers until a storm of 
protest leads to his restoring the omitted feature. 

The following letters were received by the Editor 
recently in a single mail, and by their diversity and 
wide geographical range were of interest to him, and 
may be so to some of our readers: 

A correspondent from Eugene, Ore., writes: 

"1 have enjoyed reading the Scientific American 
immensely, and hope to be able to continue it for 
years. 

"Have a small shop and some tools and have made 
several things from directions given in the Handy 
Man's Workshop Department. Such work is, to me, 
great pleasure, since there is enough — without being 
too much or having anything omitted — in the instruc- 
tions. 

"I wish you unmeasured success." 

The editor of a paper in Michigan writes: 

"Allow me to commend you enthusiastically on the 
fourth-dimension contest. Without taking exception 
to the work of the committee, I feel very strongly 
that Mr. Cutler's paper in the issue of July 10th is 
most timely and valuable, as loose thinking on the 
part of readers, especially if it favors superstitious 
conclusions, is too common. What the fourth dimen- 
sion is not is more important to persons not mathema- 
ticians than what it is." 

A large firm of manufacturers in Jerome, Ariz., 
writes: 

"We are steady subscribers to the Scientific 
American and could not .get along without it." 

A French correspondent in Paris writes: 

"Being now a faithful subscriber, I must come and 
say to you that in the first place in this paper I read 
and use your Queries. This for two reasons: First. 
I do not know any other piece of any other scientific 
paper which gives me so many fresh and new ideas, 
in all kinds of fashion. Really, I take out a great 
deal from them, and I cannot say how sorry 1 was 
when several weeks, some time ago, my dear Queries 
were absent. Second. My second reason for liking 
the Queries so, much is the pleasure one has in look- 
ing at the idleness (sic) of some fellows. 

"Questions such as, 'Which goes fastest, top or bot- 
tom of a wheel?' or 'Why does salt freeze in summer 
(to cool drinks) and melt in winter (to melt snow)?' 
are a real pleasure to me, exactly as when you read 
Tit-Bits. 

"It is the most diverting part of the Scientific 
American. Do not suppress it" 
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ENGINEERING. 

The War Department exhibit at the Alaska- Yukon- 
Pacific Exposition contains a model exhibit of the sys- 
tem of protecting harbors by mines which will serve 
to show the people of the Pacific coast how perfectly 
secure against the entrance of hostile ships their 
harbors may be made. The terrific destruction 
wrought by mines in the Japanese war has rendered 
it certain that no captain of a costly modern battle- 
ship will jeopardize a ten-million-dollar vessel by ven- 
turing into properly mined rivers or harbors, 

An important agreement has been reached between 
the Compressed Air Workers' Union and the employ- 
ers, by which, instead of being paid in proportion to 
the depth to which the caissons are sunk, the men 
will be paid according to the amount of air pressure 
in which they are compelled to work. The pay will 
vary from $3.50 for a day of six hours at twenty-two 
pounds pressure to $4.50 a day for one hour and 
twenty minutes' work at from forty to forty-five 
pounds pressure. 

Such rapid progress has been made on the "Flor- 
ida" that she will probably undergo her trials during 
the next two or three months. Special interest at- 
taches to this vessel because of the fact that she is 
the first of the "Dreadnoughts" designed specifically 
as such for our navy, and the first of our battleships 
to be driven by turbine engines. The "South Caro- 
lina" and "Michigan," of 16,000 tons, although they 
carry a "Dreadnought" armament, were originally 
designed to be of the "Connecticut" type. 

It was recently announced by the Public Service 
Commission that, with a view to avoiding the objec- 
tions raised by property owners to a four-track tun- 
nel through Lexington Avenue in this city at one 
level, which would involve sidewalk encroachment, 
plans are being drawn for a double-deck tunnel with 
the two local tracks immediately below the street 
and the two express tracks immediately below the 
local tracks. There is an objection to this scheme 
from an operating standpoint, due to the longer 
climb necessary to reach the street from the express 
platforms. 

The announcement of the White Star Line that 
their ships engaged in the Liverpool service will call 
at Holyhead on both the eastbound and westward voy- 
ages has been followed by a persistent rumor that the 
Cunard Company's ships when running westward will 
call at Fishguard on the southwest coast of Wales to 
pick up the late mails from London. These arrange- 
ments would result in a saving of several hours' time, 
and, in the case of the "Mauretania" and "Lusitania," 
ic would then become possible for passengers to be 
landed in New York on Thursday night. 

The launch of the replica of Fulton's "Clermont" 
and the arrival in New York of the reproduction of 
Henry Hudson's "Half Moon," remind us of the near 
approach of the Hudson-Fulton celebration in New 
York city. The "Clermont," which was built at the 
Staten Island Shipbuilding Company's yards, was 
christened by Mrs. Arthur Taylor Sutcliffe, great- 
granddaughter of Robert Fulton. The "Half Moon," 
although a three-masted vessel, is but 66 feet in 
length. She was shipped entire on the deck of the 
Holland-American liner "Soestdyk." 

A solution of the problem of navigating streams 
in which shallow and deep water are alternately en- 
countered is suggested by Mr. C. J. Bartlett of New 
Orleans. He proposes the construction of a submerg- 
ing ship, which is designed to carry two barges when 
in deep water, and, on encountering shallow water 
will submerge, float the two barges free, and tow 
them through the shallower reaches. Each barge is 
of 1,500 tons capacity and their loaded draft is eight 
feet. The loaded draft of the ship is fifteen feet and 
in the light condition she would draw six feet. 

The mere mass of the concrete floor and side walls 
of the locks at Gatun will be sufficient to give them 
great stability; but, with a view to adding a further 
safeguard against rupture in the event, say, of earth- 
quake shock, the government engineers intend to re- 
inforce the concrete by imbedding in it no less than 
seven thousand tons of old rail. This metal consists 
partly of a light rail which was used during the era 
of French construction, and partly of more modern 
American rails, which have been so badly bent that 
they can no longer be used in the track. 

The rise of Germany in the field of yachting is as 
remarkable in its way as the wonderful development 
of her merchant marine. A few years ago yachting 
as a sport was practically unknown in that country. 
To-day, thanks mainly to the example and untiring 
efforts of the German Emperor, Germany possesses 
one of the finest fleets of large yachts in the world. 
The two latest and finest of these, the "Germania" 
and the Emperor's new schooner built this year, 
are probably the two fastest vessels of their class 
afloat. Commenting on these facts the Yachtsman, 
of London, says the result of this activity has been 
that Germany is actually a more important yachting 
nation than Great Britain. 



ELECTRICITY. 

An electric glue heater has been put upon the mar- 
ket which is claimed to melt glue in thirty minutes, 
and to keep it at a temperature of 150 deg. for several 
hours after the current has been switched off. 

A hydro-electric power station is projected near 
Wadesboro, N. C, on the Rocky River, capable of pro- 
ducing, with the initial installation planned, 6,000 to 
7,000 horse-power. The site is within a mile of the 
new Southbound Railway and a new town is ex- 
pected to be developed by the industrial facilities. 

A successful electric lawn mower, taking power from 
any convenient source by means of a flexible' cable, has 
been invented by Mr. F. H. Kerr, of Chicago. He is 
building an improved type of machine capable of oper- 
ating plows, harrows, drills, and seeders for gardens 
and small farms. 

The largest switchboard in the world is to be in- 
stalled in the New York terminal of the Pennsylva- 
nia Railroad. All . the switches of the terminal are 
to be electrically controlled from this board. Work 
has just been started on the switchboard. It is to 
cost $500,000. 

Several towns in Ohio are electric-lighted by com- 
panies which own and operate no power station, but 
purchase current from some central station in the dis- 
trict. Instead of risking the building and equipment 
of a power station which may not be sufficiently pat- 
ronized to be profitable or waiting for the central sta- 
tion to reach out for the business of small country 
towns, companies are formed in the latter owning 
their own wires and buying power. 

A steam-driven power plant is being built at Galena, 
111., to transmit power 25 miles north into Wisconsin. 
The first two units installed will be 1,500 and 1,250 
kilowatt three-phase alternating-current generators 
driven by reciprocating Corliss engines. The current 
is generated at 2,300 volts, transformed to a line po- 
tential of 33,000 and reduced again to 2,300 or lower 
where necessary, for local distribution. This plant 
will supply among other places the zinc mining center 
at Hazel Green. 

One of the largest electric organs ever built in the 
United States is about to be erected in the Auditorium 
at Atlanta, Ga. It will be played from a movable four- 
manual control-65 feet away by an 8-volt current from 
a specially wound generator, and blown by a 20-horse- 
power motor direct connected to a series of fans rais- 
ing the air pressure by steps, either a pressure of 10, 
15, or 50 inches water column being available in the 
universal wind chest. A . smaller "echo" organ is 
placed at the opposite end of the auditorium, which 
can be played either simultaneously or independently. 

In addition to the Pennsylvania Railroad, which be- 
gan to send its passengers through the Hudson tunnels 
on July 19th, the Erie Railroad will make use of the 
same facilities, beginning on August 2nd. The sched- 
ule for the regular operation of trains calls for six 
minutes for the trip to Manhattan from Jersey City. 
The six-minute schedule will chop off about 15 minutes 
of the time it now takes the commuter to get from 
Jersey City to Church and Fulton Streets in New York. 
Arrangements have as yet not been made for the use 
of the tunnels by the passengers of the Delaware, 
Lackawanna & Western or the Lehigh Valley roads. 

Although the operation of "pay-as-you-enter" cars in 
New York has been so successful and popular as to 
promise the introduction of many more, this will not 
require the "scrapping" of hundreds of serviceable 
cars of older patterns. The Third Avenue line has 
had in operation for about a month a double-truck 
car converted to prepayment service by the lengthen- 
ing of the platforms. New hoods and knee braces 
were required but the old vestibules have been re- 
tained. The only difference from the new cars is the 
absence of a division between entry and exit doors, 
a double sliding door extending the whole width of 
the car and entry being divided from exit only by the 
vestibule rail. The operation of the adapted car has 
been. so satisfactory that it is proposed to reconstruct 
200 more in this way. 

Experiments have been made in Italy to discover 
the best form of insulator for high-tension transmis- 
sion lines which run near the sea. It is found- that 
in the vicinity of the sea a thick layer of salt accu- 
mulates on the insulator, and serves as a conductor 
to cause leakage of the current to ground. The Ital- 
ian experimenters have discovered that the incrusta- 
tion forms chiefly on parts which are not protected 
from the wind and rain. The ordinary insulator 
for high-tension purposes consists of a number of 
petticoats or bells, in which the salt accumulates to 
a considerable depth. For this reason it was found 
test to provide an insulator with an almost flat bell, 
which would be so exposed to the weather that the 
crust could not form to any harmful extent. Insu- 
lators of this type were used with perfect success 
over a period of eighteen months on a 25,000-volt 
line. Under tests in the laboratory they withstood 
75,000 volts dry, and 30,000 in a heavy rain. 



SCIENCE. 

The teaching of cooking is a science in Germany, 
as is everything else in that Teutonic empire. Travel- 
ing cooking schools are now sent about, for the pur- 
pose of instructing peasants how to cook cheaply and 
well. Since country people cannot go to school, the 
government will send schools to them. These travel- 
ing kitchens are now established in Hesse, Nassau, 
Franconia, and the Palatinate, as well as in Bavaria. 

Metchnikoff, in "The Prolongation of Human Life," 
blames the lower intestine for most human diseases, 
and consequently for our early death. Dr. Distaso of 
Paris not only agrees with him, but even advocates 
the entire removal of the large intestine in childhood, 
in ord°' - to ward off old age as long as possible. Dis- 
taso claims to have confirmed Metchnikoff 's statements 
that the large intestine is the breeding place of most 
harmful germs. 

Some idea of the general use of false teeth may be 
gathered from the statement that 20,000,000 of them 
are exported from America to England every year. 
When we consider that probably not more than half 
the inhabitants of Great Britain indulge in the lux- 
ury of false teeth, no matter how many grinders they 
may have lost, these figures would seem to indicate 
that nearly everyone in England suffers from defective 
or missing teeth. As far as observation goes, the 
United States is no better off than England in this 
respect. 

The Academy of Sciences of France has awarded a 
prize of $140 to Prof. E. W. Brown of Yale University 
for his researches relating to the theory of the moon. 
The sum of $200 has been awarded to Lieuts. Jaence 
and Colin for their improved wireless telephone. Out 
of the sum of $20,000 settled upon the Institute by 
Prince Roland Bonaparte, the sum of $800 has been 
set by for the encouragement of researches by Prof. 
Cayeux of the School of Mines, University of Paris, 
for the particular object of enabling Prof. Cayeux to 
proceed to the United States and continue his remark- 
able researches with reference to deposits of ancient 
minerals. 

Prof. W. P. Bowen of the Michigan State Normal 
College presents a most helpful exposition of what 
constitutes fatigue, in Hygiene and Physical Educa- 
tion, and what counterfeits it. Some people are evi- 
dently simply born tired. "There is -much misinfor- 
mation as to what fatigue is. It is not simply a 
'feeling of uneasiness' and discomfort. There is a 
motor as well as a sensory side which is even more 
important." Some of the counterfeits of fatigue are 
drowsiness, weakness, and discomfort from breathing 
bad air; aversion to work, termed ennui by the 
French, Miidigkeit by the Germans; lack of suitable 
food, loss of sleep, faulty nutrition, indigestion, ade- 
noids, and the early stages of many diseases. One of 
the commonest forms of fatigue in children arises 
from the suppression of natural activities by the 
maintenance of one position for long periods. 

As a result of archaeological studies pursued during 
many years J. Prestel claims to have discovered the 
essence of the method employed in the manufacture 
of ancient Roman pottery (terra sigillata) and its 
homogeneous glaze. According to Herr Prestel, the 
secret lies, not in the chemical composition of the 
paste but in the treatment applied to it and to the 
colored glaze. The clay was prepared by aging, fol- 
lowed by washing, kneading and stamping. Before 
firing, the ware was exposed to the sun and air, but 
sheltered from rain, until it appeared quite dry. The 
frequent changes of temperature and humidity and the 
alternation of sunlight and darkness which occurred 
during this slow process of drying insured uniform 
shrinkage in firing and durability of the finished ware. 
When a glaze was used it was applied to the moist 
ware immediately after the latter was shaped, so that 
the glaze became intimately united with the body of 
the ware during the slow drying process. Firing then 
produced a brilliant gloss and imperishable colors. 

Dr. L. A. Bauer has raised the question whether 
magnetization alters mass. His observations were 
made upon bar magnets in both the magnetized and 
demagnetized states and in various orientations with 
respect to the earth's field. It is obvious that if there 
be local disturbances of the field, the weighings may 
give different results for different positions of the mag- 
net, since it is not simply the force of gravitation 
which is being measured, but in addition the magnetic 
forces which act upon the bar. Experiments conducted 
by Dr. Morton G. Lloyd seem to indicate that magneti- 
zation to a flux density of 13,500 gausses does not alter 
the true weight of the specimen by as much as one 
part in 15,000,000; certainly not as much as one part 
in 8,000,000. If we make the usual assumption that 
mass is proportional to weight, we may say that, 
within the same limits, the mass is not altered. Since 
in Dr. Bauer's experiments the flux density was prob- 
ably not in excess of 3,500 gausses, and since the dif- 
ference found by him amounted to more than one 
part in 1,000,00'0, it is necessary to conclude that these 
differences are due to other agencies. 



© 1909 SCIENTIFIC AMERICAN, INC 



72 



BASEBALL AT NIGHT. 

The experiment of playing baseball by night was 
successfully made recently in Cincinnati. As may be 
supposed, powerful searchlights were employed to 
illuminate the baseball field. The Cincinnati National 
League Baseball Park, where the first game was 
played, was encircled with 100-foot steel towers, each 
carrying two extremely powerful car- 
bon lamps, capable of illuminating the 
entire park. Every corner of the field 
was brightly illuminated. 

Although we have been unable to ob- 
tain engineering data on the construc- 
tion of the lamps, we are informed that 
the carbons alone are 1% inches in 
diameter. Three lamps were found 
almost sufficient to illuminate the 
park; but to make the undertaking ab- 
solutely successful, fourteen lamps 
were employed to cast their rays upon 
the grounds. Three-phase current was 
supplied by a 250-horse-power 60-cycle 
dynamo, having a speed of 345 revolu- 
tions per minute. The voltage is 235. 
The amount of current generated was 
enough to run twice the number of 
lamps, for which reason huge rheo- 
stats are employed to take care of the 
excess. Two of these powerful lamps 
are mounted behind each fielder. Oth- 
ers cast their rays from the roof of 
the grand stand and the covered 
bleachers. The inventor of the lamps 
is George F. Cahill, who has taken a 
great interest in what may be termed 
the mechanical improvement of base- 
ball playing. He is the inventor of an 
ingenious baseball pitching machine, 
which has been used with success. 
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his fellow human beings only through the sputum. 
And when this sputum is properly disposed of there 
is no danger of tuberculous infection. With regard to 
the danger of infection to the community in which 
a sanatorium is placed we have but to cite the experi- 
ments made at Saranac Lake, where Trudeau estab- 
lished the first American institution upon the modern 
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The Collateral Value of Sanatoria. 

BT JOHN B. HUEER, A.M., M.D. 

Bodington began, in Sutton Coldfield, 
England, an institution for the treat- 
ment of consumption on "principles 
natural, rational, and successful." He 
insisted on generous diet, fresh air 
day and night; the air within the house was to be as 
pure as that without, nor could it ever be too cold for 
a consumptive patient. Here then, was established in 
1840 probably the first tuberculosis sanatorium in the 
modern sense. Its fate? Bodington was regarded as 
a lunatic; he was contemptuously opposed by many a 
colleague; his patients were driven from his institu- 
tion, which he thereupon turned into an asylum for 
the insane, in which, we now believe, many of his 
neighbors might fittingly have found an abiding place. 

Next in the history of santoria comes Brehmer who, 
having been attracted by the ideas of "that obscure 
country doctor" in England, determined, with true 
Teutonic stubbornness, upon making them enduringly 
effective. Like Bodington, 
Brehmer had to endure 
the lot which so fre- 
quently falls to genius 
and altruism; he also met 
with much opposition and 
ridicule, but he persisted 
until he convinced both 
his profession and the 
laity of the soundness of 
the methods he elabo- 
rated. The result is the 
institution established at 
Goerbersdorf, in Prussian 
Silesia, which has from 
small beginnings, become 
of world-wide beneficence 
and influence. It is due 
to Brehmer's grit that we 
have now tuberculosis 
sanatoria over all the 
civilized world. 

Since this inception of 
the work the building 0/ 
sanatoria has oftentimes, 
though not always, been 
accomplished despite op- 
position, virulent and 
most discouraging to 
those who would believe 
that our race has really 
advanced in human emo- 
tions. Yet demonstrably 
the properly conducted 

sanatorium can hvrt no one; on the contrary, it is 
beneficent from every conceivable viewpoint. A great 
deal of "phthisiophobia" — from which arises opposi- 
tion to sanatoria — is based upon ignorance of the na- 
ture of infection in tuberculosis. Such infection is 
not air-borne, as in scarlet fever or measles. Practi- 
cally speaking, it is conve/ed from the consumptive to 




ONE OF THE POWEKFUL PB0JECT0R8. 

principles of phthisiotherapy. All the dust in a room 
of one of the cottages occupied by consumptives was 
gathered, and a culture made from this dust was, 
when injected, insufficient to cause tuberculosis in a 
little guinea pig. A scientifically ordered sanatorium, 
rather than a menace to any community, is on the 
contrary a decided influence making in it for health- 
ful living in every possible meaning of the term; its 
neighbors learn to spit less, to keep their windows 
open day and night, to live the hygienic life gener- 
ally. The tuberculosis sanatorium has invariably 
raised local health standards. 

In the sanatorium the consumptive gets well under 
circumstances the best for all concerned. . While there 




BASEBALL AT NIGHT. 

he does not infect his family, his fellow-workmen, and 
his community; when he leaves he goes forth as a 
missionary disseminating the precepts of sanitation 
and prophylaxis he has imbibed. The only trouble is, 
there are not and probably never will be enough of 
these institutions to accommodate all the sufferers 
from this disease; as it is now, only about five per 



cent can be treated in sanatoria. The rest must get 
well — and it is quite possible for them — in their own 
homes. 

In the merely commercial sense the sanatorium is a 
factor decidedly not to be ignored. The rural citizen 
may begin with fighting its establishment in his 
vicinity; but give him a little time, and he will prob- 
ably reason as follows: The sanato- 
rium patients are treated in such 
manner that so many dozen eggs are 
required for it every day; also so many 
hundred quarts of milk, so many 
pounds of butter, so much cereals, 
meats in proportion. And where or 
how could the sanatorium managers 
get these staples better than from the 
farmer folk in the neighborhood? If 
now it is explained to him that the 
prosperity, for example, of Goerbers- 
dorf has trebled, as has also its popu- 
lation, since the beginning of Breh- 
mer's work, the ruralite will probably 
begin to "sense" the wherefore of this; 
then, no doubt, he will throw away the 
stick he has been whittling, shut up 
his jackknife and conclude that, for 
his part, the building of the contem- 
plated institution need not be delayed. 
In point of fact, rather than being 
detrimental, the sanatorium actually 
causes real estate values in its locality 
to rise. The National Association for 
the Study and Prevention of Tubercu- 
losis has gathered from twenty-two 
States, covering every section of our 
country, convincing data to this effect. 
The Survey (June 19, 1909) has sum- 
marized these reports: Over 67 per 
cent of the sanatoria have exerted a 
favorable influence on surrounding 
property, and in almost as many cases 
their effect in raising assessable valu- 
ations has been direct and measurable. 
In most of the other instances no dif- 
ferences were observable; in only three 
localities was it claimed that residents 
had been repelled. In the neighbor- 
hood of a sanatorium at Portland, Ore., land has 
more than doubled in value in three years, the greater 
demand being close to the institution. At Aiken, 
S. C, land in the vicinity of the sanatorium has quad- 
rupled in value since it was built; at Asheville, N. C, 
vacant lots near one of the sanatoria sell at four times 
their price in 1900, and others farther from the insti- 
tution, but nearer the city, are less valuable; in 
Hebron, Me., the advance has been 20 per cent. Like 
results are reported from Luzerne, Pa., Liberty and 
Saranac Lake, N. Y., Pittsford, Vt., Mt. Vernon, Mo., 
and Silver City, N. M. 

In these places the sanatoria form an important 
part of local business and it would hardly be fair per- 
haps, to make them cri- 
teria; nevertheless the 
effects on values are the 
same in the big cities — 
New York, St. Louis, 
Philadelphia, Brooklyn, 
Boston, Pittsburg. Not a 
single instance was re- 
ported where the presence 
of a santorium, camp, or 
dispensary in a large city 
has had a detrimental 
effect on the value of 
nearby property. And the 
courts of Massachusetts, 
North Carolina, and "Vir- 
ginia have decided that a 
tuberculosis sanatorium is 
not a menace to the 
health of a community, or 
to the property in its vi- 
cinity. 

Finally, the fact that 
any given locality is se- 
lected as desirable for the 
establishment of a sana- 
torium in it makes for a 
guarantee and an . adver- 
tisement that it is a sa- 
lubrious region; health re- 
sorts get built around it; 
private cottages are erect- 
ed. Would the Adiron- 
dacks, for example, have 
become so extensive and profitable a summering place 
had its destinies not been shaped in Saranac Lake? 



Electric freight locomotives have been ordered by 
the New York, New Haven & Hartford Railroad for 
trial on its main line. 
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THE FIRST ATTEMPT AT A CROSS-CHANNEL FLIGHT 
AND NEW FRENCH CROSS-COUNTRY RECORDS. 

After meeting with so much success in flying over 
terra ftrma, it is little wonder that some of the leading 
French aviators wished to attempt to fly across the 
English Channel — a distance of but 21 miles — to Eng- 
land, in view of the prizes, amounting to $7,500, that 
have been offered for this feat. 

Hubert Latham, the successful driver of the "An- 
toinette IV" monoplane, after elaborate preparations, 
attempted the trip early in the A. M. of July 19th, and 
our frontispiece this week shows him leav- 
ing the cliff at Sangatte (near Calais) and 
also flying above the Channel. Unfortu- 
nately the motor stopped after the mono- 
plane had been in flight about eight min- 
utes, and the machine came down in the 
sea. As the water was not rough, and as 
the built-up wings of the monoplane were 
air-tight and covered with water-proof ma- 
terial, the machine floated gently upon the 
waves until picked up by the French 
torpedo-boat destroyer "Harpon," which had 
been sent out ahead for this purpose. 
Latham was found at ease in his seat, 
smoking a cigarette. The monoplane was 
somewhat damaged in getting it aboard the 
destroyer, but as soon as it was brought 
ashore, arrangements were made to repair 
it, and Latham stated that he would try 
again on the 23rd instant. M. Louis Bleriot, 
whose cross-country monoplane record of 
33 miles we reported in our last issue, 
shipped his machine to Calais with the in- 
tention of making an attempt before Latham 
could get his machine repaired, but owing 
to bad weather he was unable to do so. 
Count de Lambert is also about to try to 
cross with a Wright aeroplane. On the same 
day M. Paulham, with a Voisin biplane 
fitted with a Gnome revolving-cylinder 
motor, made a flight from Arras to Douai, a 
distance of 20 kilometers (12% mijes) in 
22 minutes, or at an average speed of 37.2 
miles an hour. The day before he beat 
Wilbur Wright's 360 feet height record by 
rising to a height of 450 feet. 

On July 23rd Henry Farman, with his 
new biplane, made the longest cross-country 
flight thus-far recorded. Starting from the 
parade grounds at Chalons, he flew to 
Suippes, covering about 40 miles in 1 hour and 5 
minutes, and keeping at an average height of about 150 
feet throughout the trip. This flight demonstrates 
without question that the aeroplane as a means of 
transportation of individuals has now to be reckoned 
with. Both a biplane and a monoplane have lately 
flown with three people aboard. On a machine of the 
former type M. Gobron carried Mme. Collieux and 
Mr. d'Almeida for five minutes on July 3rd at Chalons, 
while M. Bleriot took M. Fournier and Santos-Dumont 
on a 1,000-foot flight last month at Issy. Thus it is 
mainly the question of a reliable aeronautic motor 
that is keeping the aeroplane from being put into 
immediate use, both as a vehicle of sport and 
transport. 



Tbe Greatest Wireless Station. 

The United States navy is to have the greatest wire- 
less system in the world. Some little time ago it 
placed with a Pittsburg firm a contract for the ma- 
chinery necessary to generate sufficient power to send 
wireless messages three thousand miles. The machin- 
ery is now all ready for installation, but as yet' there 
is no place to install it nor a tower high enough on 
which to place the equipment for sending messages so 
great a distance. It was suggested by one of the offi- 
cials of the Navy Department that the Washington 




Orville Wright's Flights at Fort layer. 

After a week of failure to make a successful flight, 
as reported in our last is- 
sue, Orville Wright finally 
got in the air again and 
made a 16.53-minute flight 
on Saturday afternoon, 
July 17th. The following 
Monday, the day that 
Latham attempted to fly 
across the channel, Mr. 
Wright made two excel- 
lent flights of 25 and 30 
minutes duration, making 
25% and 29% circuits of 
.the para'de ground at Fort 
Myer, respectively. The 
machine made large and 
small circles and some- 
times passed beyond the 
borders of the parade 
ground. It flew at an 
average height of about 
75 feet. On July 20th Or- 
ville Wright beat his last 
year's record of 1 hour and 
14 minutes by remaining aloft 1 hour, 20 minutes, 45 
seconds. During this flight he made exceedingly sharp 
turns and rose to a height of 150 feet at times. His 
perfect control of the machine was apparent to all. 
The next day, after replacing the 10-tooth sprockets 
or. the engine with 9-tooth sprockets and thereby in- 
creasing the speed of the motor from 1,200 to 1,400 
R. P. M., two short flights of 3 and 11 minutes were 
made. 



Hubert Latham, aviator, and M. Levavasseur, designer and builder 
of the " Antoinette " monoplane and motor. 

M. Latham holds the monoplane record of 1. hoar 7 minutes in flight, while M.' Levavasseur is 
the designer and constructor of the machine and its 8 cylinder v-type water-cooled motor. 

Monument be used for the purpose, but the proposi- 
tion .was met with such a storm of protest from the 
public, that the idea was quickly abandoned. And 
now the government is to build a special tower for 
the purpose. 

This tower will have a base of fifty feet in diameter, 
tapering to eight feet at the top, at which point it will 
be just six hundred feet from the ground level. 
When completed it will be in a class all by itself, no 
other wireless station ever having been built to such 
proportions. This tall chimney -like structure will be 
built of steel and concrete. On account of the recent 
development of the efficiency of concrete, it was de- 
cided to use this character of material. The tower, 
of course, will be at Washington, and it will be lo- 
cated in Rock Creek Park, and /the top will be reached 
by a spiral stairway. 

The whole scheme for building this gigantic wire- 



A New Domestic Yeast Formula. 

BY CHARLES CRISTADORO. 

Statistics tell us that 84 per cent of our loaves are 
baked at home, but 16 per cent being credited up to 
the commercial bakery. 

Every woman, and baker as well, has a way of her 
or his own of making bread. As to yeast, no two 
women, as a rule, agree. The sour lump of dough 
from the previous baking, leaven, is frequently used, 
and such was the "yeast" brought to Plymouth Rock 
by the Mayflower Pilgrims. Undoubtedly in New 
England bread, in some cases, is made to-day 
from leaven handed down from successive 
doughs, an unbroken line of descent from 
the first baking at Plymouth. French bread 
is always made from this sour dough saved 
out from the previous baking. Yeast, com- 
pressed or dried, is rarely, if ever, used in 
the making of genuine French bread. When 
bakings take place but once a week the 
leaven is apt to be very sour and impart 
an acidity to the bread not over-pleasant. 

Housewives brew their own yeast, using 
hops, malt, etc., as do the bakers in some 
instances. 

Yeast and boiled potatoes, sugar, etc., are 
brewed together and the liquid stored away 
and used as wanted, a fresh renewal of 
potatoes, etc., being made to the old stock. 
Yeast of this kind is carried along year after 
year, and when, if moving from State to 
State, the housewife guards her yeast jar 
as she would gold. 

The compressed yeast cake and the dry 
yeast cakes have come in to lessen the yeast 
troubles, not only of the housewife, but the 
baker as well. 

Here is a domestic yeast formula that 
seems to surpass in reliability even the 
manufactured products: 

3 tablespoonfuls Durum wheat flour. 
1 teaspoonful malt extract. 
% dry yeast cake, or % compressed yeast 
cake. 

Pour one teacupful of boiling water upon 
the flour and stir. Cool to 120 deg. F. Add 
the malt extract and yeast and beat for one 
minute with a rotary egg beater. Cover 
bowl, put in warm place throughout the 
day and use at bread-setting time at night. 
It should not take three minutes to pre- 
pare the above yeast. The malt extract made by a 
hundred different manufacturers is in common use by 
all first-class bake-shops, and can be procured for 25 
cents, more or less, per pint. Here is the philosophy 
of this yeast: For yeast to grow it must have air 
or sugar to feed and thrive upon, and a warm environ- 
ment, preferably 80 to 90 deg. F. 

The scalding hot water turns the raw into gelatin- 
ized starch. The diastase in the malt extract inverts 
the starch into grape sugar, and this sugar coupled 
with the air beaten into the dough mass by the egg 
beater, supplies sugar and air for the yeast cells to 
feed upon, thrive, and multiply. 

The bowl of yeast is one mass of lively fermenta- 
tion by evening, and proves to be a yeast mixture 
simple, economical, and absolutely reliable. 




Latham's "Antoinette IT" monoplane being wheeled out to the cliff for the start. 
THE "ANTOINETTE" MONOPLANE, ITS BUILDER, AND OPERATOR. 



less station was brought about through the Navy De- 
partment because of its desire to reach its ships at 
sea. The machinery for operating the station is guar- 
anteed to deliver to all instruments keyed to receive 
it within a radius of 3,000 miles. To-day wireless can 
be depended on to reach no farther than 1,000 miles, 
and the delivery even at this distance is uncertain. 

The cost of the installation of the new station will 
be $300,000. 



A paper on "Inductance and Resistance in Tele- 
phonic Circuits" was read 
by Dr. J. W. Nicholson at 
a recent meeting of the 
Physical Society. A gen- 
eral formula for the ef- 
fective inductance of a cir- 
cuit consisting of two long 
parallel wires has been 
given by the author, and 
is suitable for cases in 
which the current distribu- 
tion in either wire is 
greatly affected by the 
frequency of alternation. 
In the present paper cer- 
tain important cases are 
examined in detail, and 
formulae are obtained cap- 
able of immediate use. A 
calculation of the effective 
resistance is also made in 
each case. Attention has 
been mainly directed to 
that of the simple tele- 
phone circuit, in which the leads are not twisted 
round each other in order to annul the inductive ef- 
fects of the earth and of neighboring circuits. Through- 
out the investigation only iron and copper wires as the 
two extreme cases are considered. The large permea- 
bility of iron completely changes the character of the 
effect of frequency 'on its self-induction. To all metals 
greatly used in practice except iron, the formulae de- 
veloped, for copper wires may be applied. 
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Liquid Crystals. 

BY rilOF. OTTO LEHMANN. 

The treatises on crystallography define a crystal as 
a solid, homogeneous, anisotropic body. Living organ- 
isms have curved forms, while crystals are polyhedra 
bounded by plane faces. Organisms are soft, and the 
simplest organisms, such as amoebae, are liquid, while 
crystals are rigid. Curved and liquid crystals would 
contradict the fundamental definition of a crystal, 
and also the theory of molecular arrangement adopted 
by all crystallographers. Snow and ice crystals, and 
other crystallites, are apparently curved in form or 
structure. Hence it was considered necessary to re- 
gard them as aggregates of very small crystals (globu- 
lites). But the author's experiments, first published 
in 1876, prove that the form and structure of some 
of these crystallites are certainly curved at every 
point and represent states of transition to homogene- 
ous crystals. 

Hence physical homogeneity must be eliminated 
from the definition of a crystal. 

Polymorphous transformation, which was formerly 
explained as a rearrangement of the molecules, must 
be regarded, in view of the writer's discovery of the 
temperature of transformation, as a change in the 
molecules themselves. According to these researches, 
molecules of a single kind can assume only a single 
arrangement; they cannot even form a structureless 
or amorphous mass, or a liquid or gas. Amorphous 
solids, produced by cooling below the fusing point or 
by supersaturation of ' solutions, are always mixtures 
of unlike molecules, and for this reason they cannot 
grow as crystals do. Amorphous solid bodies are not 
phases. 

It was formerly believed that all the molecules of a 
crystal are alike, that a crystal is necessarily, chemi- 
cally homogeneous. But this view has been disproved 
by the writer's discovery of mixed crystals and of 
their transition to crystalline aggregates and curved 
crystals. 

Hence chemical homogeneity must also be elimi- 
nated from the definition, and a crystal may now be 
defined as a solid continuous phase, which is aniso- 
tropic with respect to at least one property, growth, 
for example. 

The necessity of retaining the adjective "solid" 
appears to be proved by the polyhedral form appar- 
ently maintained in opposition to the forces of elas- 
ticity and surface tension, but doubt is awakened by 
the writer's observations on silver iodide, and espe- 
cially by his experiments with crystals of ammonium 
oleate which, when suspended in the solution, flow 
and bend round air bubbles as if they were merely 
doubly-refracting portions of the liquid. Two of these 
crystals melt together, like two liquid drops. 

The directions of extinction always correspond to 
the axes of the molecules, for no casts or fragments 
are formed. The molecules tend to assume the paral- 
lel arrangement (spontaneous homeotropy), but com- 
plete parallelism is prevented by the formation of 
twin crystals and by the walls of the containing ves- 
sel. Hence an apparently crystalline fluid of this 
character is usually composed of many individual parts 
and is consequently turbid. For this reason it has 
been confounded with emulsions, but the latter do not 
form polyhedra or exhibit dichroism or double refrac- 
tion. 

When the polyhedral form of apparently liquid crys- 
tals is disturbed it is immediately restored by an auto- 
matic extension. The "force of configuration" which 
thus acts cannot be elasticity, but must result from 
the tendency to expand which is due to the move- 
ment of the molecules. The expansion is anisotropic 
because the molecules are anisotropic. The anisotropy 
of the molecules is shown also by their parallelism 
to the line of flow (forced homeotropy) when the mass 
is mechanically deformed and by their arranging 
themselves perpendicular to two panes of glass be- 
tween which the mass is pressed, or even to one pane 
of glass to which a thin layer adheres (pseudo- 
isotropy). 

Hence the word solid must be eliminated from the 
definition, for there are really liquid crystals. 

Liquid crystals of two sorts can diffuse into each 
other and form mixed crystals. This result is caused, 
not by osmotic pressure alone, but also by the attract- 
ing and directing forces acting between the molecules. 

There are also liquid crystals which are destitute of 
force of configuration and, consequently, present them- 
selves as perfectly spherical, freely suspended drops, 
but reveal their internal structure by peculiar fila- 
ments, dichroism and double refraction. These "crys- 
tal drops" are crystals which are not physically homo- 
geneous, but the directive force of the molecules of 
solid crystals in contact with the fluid crystalline mass 
may cause the formation of extended homogeneous 
liquid crystals, which can be shown by the ordinary 
optical methods to belong to recognized crystalline 
systems. 

The structure of crystal drops can be twisted by 
adding various substances. These twisted drops ro- 
tate when suspended freely in a liquid which is 



warmer below than above. Some of them produce an 
exceedingly great rotation of the plane of polariza- 
tion. Others are pseudoisotropic or are composed of 
very numerous discrete lamellae of equal thickness. 

It is possible to produce an indefinite number of 
forms intermediate between solid crystals and crystal 
drops, as fluid as water. 

Hence a crystal must be defined as a continuous 
phase, which is anisotropic with respect to at least 
one property. 

It is even possible for two fluid crystalline modifica- 
tions of the same substance to exist, separately or 
mixed in proportions which vary with the tempera- 
ture. The two kinds of molecules are then in a sort 
of chemical equilibrium similar to that of dissociation. 
Their proportions can often be recognized by the 
magnificent colors which are seen by reflected light 
or between crossed Nicol's prisms. These colors have 
not yet been completely explained. 

On contact with air bubbles or drops of isotropic 
liquids of higher surface tension, liquid crystals may 
spread over the surface of separation like ordinary 
liquids. In this case the optic axes of the molecules 
arrange themselves normally to the surface, forming 
hollow liquid spherocrystals or the cylindrical forms 
called myelinic. Such are the liquid crystals of the 
ethyl ester . of paraazoxycinnamic acid, which appear 
as if endowed with life, moving and subdividing like 
bacteria and other low organisms. Their movements 
are caused by the force of crystallization, which, like 
the muscular force of animals, is able to accomplish 
work by the expenditure of chemical energy, without 
loss, and without any fall of temperature. The rela- 
tionship between these two forces is manifested, also, 
by the fact that a homeotropy similar to that of liquid 
crystals is exhibited by organisms, for example, in the 
axis of grovth and the polarity of the liquid proto- 
plasm of emb.yonal cells. If crystals and organisms 
are alike in their matter and their moving forces, 
how can the vital spirit of an organism direct its 
forces to the accomplishment of a specific object? In 
view of the facts of regeneration, transplantation, auto- 
division and conjugation, it must be r.dmitted that 
spirit is divisible as well as matter, that bioblasts and 
atoms are animated, and that simple spirits may 
combine to form a more complex and perfect spirit. 
The atoms whose spirits are thus united are altered 
and no longer obey the laws of ordinary matter. In 
this way it becomes possible to comprehend both the 
directive influence exerted by the vital spirit toward 
the accomplishment of an object and the impossibil- 
ity of spontaneous generation. 

The directive molecular force of liquid crystals is 
probably produced by electrons revolving within the 
molecule. In fact, the molecules of liquid crystals be- 
have like astatic magnetic systems, freely suspended, 
and hence they always, even in the act of flowing, 
maintain definite directions and a crystalline arrange- 
ment. 

In short, the discovery of liquid crystals has filled 
an important blank in our knowledge of the states of 
matter, and has correspondingly modified our theories 
of polymorphism, amorphism, states of aggregation, 
etc. The state of aggregation of the molecules cannot 
affect the properties of matter as profoundly as is 
commonly supposed. From the fact that substances 
behave as if they were composed of astatic magnetic 
molecular systems and are capable of converting 
chemical energy into work, without fall of tempera- 
ture, it should be possible to deduce a quantitative 
theory of the structure of matter and the mechanics 
of atoms which will promote the advancement of 
physics, crystallography, chemistry, biology, and the 
technical arts. — Translated for the Scientific Ameri- 
can from Revue Generate de Chimie Pure et AppliquG. 



cussed. Some good formulae for colored fireworks are 
published. The engineering, electrical, and trade notes 
and formulae are given as usual. 



The Current Supplement. 

Much work has been done recently on the economi- 
cal combustion of coal, and it is possible that the 
average engineer is led to believe that to secure a 
high economy it is necessary to get a high percentage 
of carbon dioxide in the flue gas. Mr. James E. Steely, 
in an excellent article entitled "Real Relation of C0 2 
to Chimney Losses," shows what theoretical combus- 
tion really is, and how erratic C0 2 can be. P. Altpeter 1 
writes on " Our Perception and Estimation of Areas 
and Distances." The invention of the pantograph is 
historically discussed. Inventions for rendering woods 
and textiles fireproof are described and formulae given. 
The Carolina, Clinchfield & Ohio Railway, which cost 
more than $30,000,000 to build and which involved 
some extremely difficult engineering work, is described 
and illustrated at length. Walter Rosenhain writes 
on the microscope in engineering, and shows how 
faulty metals may be studied with its aid. O. Bech- 
stein contributes an excellent article on liquefied il- 
luminating and fuel gas. Animal filters and strainers 
are instructively described by Dr. Enoch Zander. Still 
another interesting paleontological article is con- 
tributed by Charles F. Holder, the subject being 
"Nature's Traps." The development of algebraic 
symbolism from Paciuolo to Newton is briefly dis- 



Convlctlon for Perjury In Patent Case. 

In the U. S. District Court, Oregon, C. A. Paterson 
was convicted of perjury for having sworn falsely 
under an oath administered to him by a notary pub- 
lic that he was the "original, first, and sole inventor" 
of an improvement in buckles, for which he filed an 
application for a patent. The indictment was drawn 
under section 5392 of the revised statutes of the United 
States, which provides that any person who takes a 
false oath before an officer competent to administer 
oaths is guilty of perjury. 

So far as we are aware, this is the first criminal 
conviction for swearing falsely in a patent applica- 
tion. The presiding judge, Woolverton, in his charge 
to the jury drove home the importance of the oath 
in patent applications in the following language : 

"Such an oath, declaration, or affidavit constitutes 
in part the proof upon which the Commissioner of 
Patents acts in determining whether or not the inven- 
tion claimed is new and useful, and is such a one as 
to entitle the claimant to a patent thereon. Thus it is 
that the claim for the patent forms the basis upon 
which this inquiry proceeds,, and the oath, declara- 
tion, or affidavit subscribed in support of the appli- 
cation is therefore touching a matter material to the 
inquiry before the Commissioner of PatentB, and is 
such a one upon which perjury may be predicated 
under said section 5392, if the party taking the oath 
or making the declaration or affidavit swore falsely 
with relation thereto, or if at the time of taking said 
oath, he did not believe the matter or facts set forth 
therein to be true." 

The evidence showed that the defendant Paterson 
had stolen the underlying idea from the true inven- 
tor Van Emon. Accordingly the jury was compelled 
to decide as a matter of fact whether or not Paterson 
was the true inventor, and whether or not he con- 
ceived the idea independently. 



Largest Olive Ranch In the World. 

Very few eastern people, comparatively, know that 
the largest olive ranch in the world is located within 
25 miles of Los Angeles, Cal. 

This wonderful orchard, situated at Sylmar, is ten 
times larger than the biggest olive ranch in Spain. 
There are over 120,000 olive-bearing trees, and they 
average 50 pounds of olives to the tree. The Syl- 
mar ranch consists of 12,000 acres, and each acre 
contains 110 trees, which produce 2,000 gallons of 
olives each season. This quantity of fruit makes 250 
gallons of pure olive oil — valued at $2 per gallon — 
thus equaling $500 per acre profit. 

The olive wood is highly prized by cabinet makers, 
as it is very hard and takes a high polish. The Ital- 
ians consider an olive orchard as a perpetual source 
of wealth, as the older it grows the more valuable 
il becomes. The trees are supposed to live about 4,000 
years, under favorable conditions. There are some 
olive trees now on the Mount of Olives, in Palestine, 
which are computed to be not less than 3,000 years 
old. 

The olive industry has been growing steadily in 
California since its first introduction by the early 
Spanish mission fathers; and the olive culture in 
that State can never be overdone, since the olive can 
be produced on the American continent with any de- 
gree of success only in central and southern Califor- 
nia, New Mexico, and Arizona. 



The Longest Pipe Line. 

Pipe-line connections have been completed by which 
it is possible to pipe oil from the Oklahoma wells to 
New York harbor. Oil has been started on the long 
journey of 1,500 miles. This is the longest pipe line 
in existence in the United States, and indeed in the 
world. It is not probable that much oil from the mid- 
continent district will be brought to the seaboard at 
present, and the completion ci the line seems to be 
more in the nature of a provision for the future, or for 
emergencies which may arise. Oklahoma has the most 
active oil field in the country at present; moreover its 
production is Increasing, while that of Pennsylvania 
and West Virginia is decreasing. It may not be long 
before the western wells will be called upon to supply 
the seaboard and export demand. — American Machinist. 



A correspondent in Troy, N. Y., draws our attention 
to the fact that our mention, in a recent issue, of the 
New York State Barge Canal as extending from Buffalo 
to Albany is misleading, since the canal actually con- 
nects with the Hudson River at Troy, just above 
Albany. The citizens of Troy are hopeful of securing 
the- sanction of Congress for a 400-foot channel in the 
Hudson to their city, and hope to make extensive 
waterfront improvements in preparation for the com- 
pletion of the canal. 
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A FORGOTTEN GUN. 
To the Editor of the Scientific American: 

In one of the sporting magazines I read an article 
dealing with the various devices used in the transi- 
tion from the flint to the percussion lock gun. About 
sixty-five years ago I saw a combination flint and per- 
cussion lock gun. While the flint lock was even at 
that date being superseded, many flint-lock double-bar- 
rels were in use. At a shooting match on the out- 
skirts of Edinburgh this gun was used. In each ham- 
mer the flint was removed and a piece of bent steel 
was inserted so that in firing it struck the flash pan 
close to the vent. The detonators were made very 
much like the tags on shoe laces. The fulminate was 
placed in one end, which was closed; in the open end 
a few grains of powder, closed with a little pellet of 
wax. When loaded the detonating tags were inserted 
in the vents. _ It never missed fire and really was the 
forerunner of the friction primer still used in many 
field guns. No mention of this style of gun has been 
made. It was superior to the old pile lock. 

Ames, Okla. W. B. Williamson. 
»iii » 

HOW THE PEACE COULD BE KEPT INTERNATIONALLY. 

To the Editor of the Scientific American: 

I have read with interest your article "To Keep the 
Peace" in your issue of May 29th, and I think that 
both you and Mr. Dutton are mistaken in thinking 
that it would require an international army to en- 
force the edicts of a court. The same object could 
be more effectually accomplished by a decree of abso- 
lute non-intercourse until the offending power sub- 
mitted to the decrees of the tribunal. 

To make my meaning clearer, 1 will suppose that 
at least, at the start, all the nations adhering to the 
tribunal have disarmed. (Of course, nothing could be 
accomplished unless all the great powers became par- 
ties to the agreement to. submit their differences to 
the court.) Now let us suppose that a power, Ger- 
many, for instance, should refuse to arbitrate with 
France and should hastily summon such men as she 
could get together and invade France. 

In this case, both parties having disarmed, France 
would be in at least as good a condition to defend as 
Germany to attack. But let us suppose that the min- 
ute Germany takes this course, the tribunal issues an 
order of nofl-intercourse, viz., that no mails, no tele- 
graphic communication, no commerce, no passengers 
shall be allowed to leave or enter Germany, in fact 
that no intercourse of any kind shall be held with 
the rest of the world. Would not the citizens of Ger- 
many be the first to insist that its government should 
submit to the decrees of the tribunal — in fact, much 
more quickly than it would be forced to do so by any 
armed force, which would be difficult to transport to 
the place needed, difficult to provision and perhaps 
be defeated by the forces of the power it was trying 
to coerce? H. W. Babtol. 

Nice, France. 



SPEED OF THE " MAURETANIA." 

engineer masters or master engineers. 
To the Editor of the Scientific American: 

As regards the relative position or authority of the 
master and chief engineer on shipboard to-day, as dis- 
cussed in your recent issue under the caption "Speed 
of the 'Mauretania'," let me point out that if we look 
at the conditions obtaining about forty-seven years 
ago, when the "Scotia," the last of the Cunard side- 
wheelers, was built, the responsibilities of the mas- 
ter were at least equally as onerous as those of the 
chief engineer. Sails were also carried in those days, 
and here is a well-authenticated story I often heard 
when a boy, that the Cunard company paid the master 
a bonus for every lower topsail that was fairly carried 
away by the wind, and old Commodore Judkins ob- 
tained this bonus several times while in charge of the 
"Persia," and subsequently in command of the "Sco- 
tia." But if we come to more recent times, and look 
at such a steamer as the Inman "City of Berlin," built 
by Caird in 1874, we shall see that the engineer's 
duties were not augmented, while the master's were, 
or would have been had the conditions or circum- 
stances under which he then navigated the North 
Atlantic been known and realized by him. The "City 
of Berlin," now the U. S. transport "Meade," is 488 x 
44.2 x 34.9 to top of "floors." Now, from the plans I 
have before me, this makes her practically 37 feet 
molded depth. This exceeds eight-tenths of the 
breadth. How it is that she did not follow the "City 
of Glasgow" and the "City of Boston" under the exigen- 
cies of hurried loading in the North Atlantic trade is 
a miracle. Since becoming a United States vessel she 
has no doubt been carefully handled, and I may point 
out that no matter how deep the ship is, she can be 
rendered perfectly stable by judicious loading, and prob- 
ably her master was aware that she was lacking 
"stability of form," This, however, was his burden, 
if he knew it, 



Scientific American, 

But to return to the engine room. The "Berlin" 
had a low-pressure cylinder of 120 inches, or 10 feet, 
in diameter, the largest that ever floated; but the revo- 
lutions of this engine were only about 54, giving a 
piston speed of not over 600 feet per minute. Then 
the auxiliaries were very few. No ballast pumps, no 
dynamos, no economizers or feed heaters, no forced 
draft. She had a surface condenser, but the air, cir- 
culating, bilge, and main feed pumps' were all a part 
of the main compound engines, and she had not more 
than four deck engines; so in this department the 
engineer's work was comparatively light, but he did 
not know it. Looking at him at work, you would 
have thought that the whole weight of the universe 
was on his shoulders. 

But the master in those days had to consider the 
sails, freeboard, and stability. Unfortunately, how- 
ever, for many thousands of people, this latter he did 
not understand. He took charge of whatever the own- 
ers gave, and they in turn trusted the shipbuilders 
and classification societies. This seems to show that 
the master of forty or more years ago had a greater 
variety of work than the master of a great mail 
steamer has to-day, while the engineer's work was 
more limited. In a great turbine-propelled steamer 
there may be some surcease of labor in connection 
with the propelling engines, but the number of auxili- 
ary engines is vastly increased. In some ships, in- 
stead of ten or a dozen donkey engines there are about 
a hundred of such, and nearly two hundred cylinders, 
the operating and repairing of which the average mas- 
ter knows little or nothing about. Then more work 
has to be got out of the boilers by forced draft and 
higher pressure. From all this it appears to me, that 
in the near future the executive officer on a great 
steamship, instead of being the master of the engi- 
neer, will be an engineer master. 

Cleveland, O. J. R. Oldham, N.A.M.E. 

CONSTRUCTION OF AN ELLIPSE. 

To the Editor of the Scientific American: 

Having recently had occasion to perform an "en- 
velope" construction for obtaining an ellipse, I made 
reference to your issue of August 25th, 1906 (page 
135), in which J. B. G. gives the following envelope 
construction for drawing an ellipse when the axes are 
given: 



75 

Secondly, When the axes are equal, this construc- 
tion should give a circle, the form which an ellipse 
assumes in this special case; but that the curve ob- 
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Fig. 1. 

Let C A, CB be the axes of the required ellipse. 
Complete the rectangle A G B D, divide D A and D B 
each into 13 equal parts, and draw lines as shown, 
each of which will thus be a tangent to the required 
ellipse. 

Now I wish to point out that the above construc- 
tion is incorrect, or at least that it is only a rough 
approximation, for the lines in question are not tan- 
gents to the ellipse having the given lines as princi- 
pal semi-axes. 

First. Let a 6 denote the magnitudes of the semi- 
axes. The equation of the ellipse is then 
x 2 y 2 
— + — =1- 
a 2 6 2 
The condition that the right line y = m. n + c may 
touch this ellipse is that 

c = V a 2 m 2 +T 2 (1) 

c being the intercept of the right line on the y-&xis, 
and m, the tangent of its inclination to the ra-axis. 
Now consider the line 4, 4. The co-ordinates of the 
points p and q through which it passes are respect- 
ively (To a >&). ( a i To *>)• Its equation is, therefore, 
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Put into the form of j = i»t + c, this equation be- 
comes 

46 67 

V = . x + t- 6 

3a 39 

46 67 

Here m = , and c = — 6, and it will be easily 

3a 39 

verified that the condition (1) is not satisfied. Hence 
the line 4, 4 is not a tangent. The same may be shown 
generally or individually for each of the other lines. 




tained differs (in the case of the middle radius by as 
much as 4 per cent) from a true circle is seen in Fig. 
2. As a matter of fact, both in this case and in the 
former more general case, the envelope obtained is a 
parabola touching D A, D B at the points t t and t 2 . 

Thirdly. An inspection of the figure in question 
and Fig. 1 on the page of your issue referred to will 
at once show that the shapes of the two curves differ 
considerably, though the ratios of the axes in the two 
cases are, by chance, the same, viz., 2:3; the former 
oval is distinctly "squarer" than the true ellipse. 

I append a method of accurately obtaining an ellipse 
by an envelope construction. It is based on Brian- 
chon's theorem, which states that if a hexagon circum- 
scribe a conic, the three diagonals are concurrent, and 
the converse of this proposition. Thus: 




Fig. 3; 

Let a 6, 6 c, c d, d e, e a be five given tangents to the 
required ellipse, which are sufficient to determine it. 
Join ac, 6 d, be, and let the two latter cut a c in p 
and q. Produce dp, eq to cut ab, 6c in t x and t 2 , 
which points will be the points of contact of the ellipse 
with these sides. For at, b cde may be regarded as 
a hexagon, of which the sides a t v t x 6 are in a straight 
line and whose diagonals are concurrent; hence, by 
the property stated above, each of its sides touches an 
ellipse. Since a 6 can only touch this ellipse once, it 
follows that tj is the point of contact, and the same 
reasoning applies to t 2 . By choosing a range of some 
S points at random in p q, and by joining d and e to 
each of these points in succession and producing these 
lines to meet 6 t u 6 t 2 respectively, two new ranges of 
corresponding points are obtained; when these are 
joined as shown in the figure, a series of tangents to 
the ellipse which touches the five given lines are ob- 
tained. The remaining corners may be "taken off" 
in a similar fashion, but when the construction has 
been repeated for one of the opposite corners (d or e) , 
with a little practice the rest of the ellipse can be 
sketched in quite accurately by free-hand. 

This construction adapts itself particularly well to 
obtaining the ellipse of gyration of an area or section, . 
in which five or six tangents are usually first obtained. 

Although the following point has no bearing'on the 
above, it might be of interest to some of your readers 
to know that meters may be reduced to yards by the 
same method that French pounds are reduced to Eng- 
lish pounds, viz., by multiplying by 1.1. This method 
is accurate to %, per cent. 

Warwick Worthington. 

Pembroke College, Cambridge, Eng. 



Paint for Shingle Roofs. — The wood surface to be 
protected must be well coated twice, at short inter- 
vals, with hot coal tar and to this coating a thin 
layer of pulverized screened brick-earth applied. 
After a few days a perfectly solid mass will have 
formed, which will not only protect the wood against 
any absorption of moisture, but at the same time ob- 
viate all fire risk, as it perfectly resists flames, espe- 
cially it, after a few days, the coating is lightly re- 
newed and so much brick-earth; applied that the tar 
appears quite saturated. 
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A NEW PROCESS FOB DAMASCENING, INLAYING, AND 
BLENDING METALS. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The beautiful art of damascening, the origin of 
which is buried in the depths of antiquity, but which 




Prayer book cover in copper inlaid with zinc. 

no doubt hails from the East, has been subjected to 
repeated modifications during the past few years in 
order to render it more commercially applicable than 
it probably ever was even in its halcyon Oriental 
days. The hand-wrought work so exquisitely per- 
formed at the expenditure of considerable time 
centuries, ago is far too costly for the present age, 
except to the connoisseur. This process briefly con- 



sisted in chasing the design upon a metallic founda- 
tion of the object to be decorated and then filling the 
incisions with fine wire or strips of other metal, gen- 
erally silver and gold, by means of a special tool, the 
whole finally being smoothed and polished. In order 
to render the inlay as immovable as possible, the re- 
cesses were undercut, so that the decorative metals 
were in reality dovetailed into the main fabric. 

Such a delicate operation calls for remarkable skill 
and patience combined with a sensitive hand, and for 
this reason cannot be executed by machinery. Yet at 
the same time there prevails at the present day a 
widespread demand for metal inlay work, and various 
methods have been evolved for the more rapid and 
cheaper accomplishment of the work, such as the 
ether, parcel, or close plating, fusion, electrical, and 
lead processes. Recently, however, attention has been 
centered in the new system of inlaying and orna- 
menting metallic surfaces that has been perfected by 
Mr. Sherard Cowper-Coles, the well-known British elec- 
tro-metallurgist, which possesses great commercial 
possibilities, owing to the exquisite character of the 
work, combined with the rapidity and cheapness with 
which it can be carried out. x 

This process is based upon a discovery made by the 
inventor some five years ago during a series of experi- 
ments upon which he was engaged in connection with 
the annealing of iron. In the course of these investi- 
gations he found that metals in a fine state of divi- 
sion, that is in the form of powder, when raised to a 
certain temperature which was actually several hun- 
dred degrees below their melting point, in contact 
with a solid metal, volatilize or give off vapor, which 
condenses on the solid metal immersed in the powd- 
ered metal. Recently the inventor in following up 
the discovery has turned it to distinct advantage for 
decorative work, the results of which are similar to 
damascening, but with the additional and important 
advantage that there is no possibility of the metals 
so blended together subsequently becoming separated, 
as is often the case in ordinary damascening. At the 
same time it also enables a more extensive range of 
effects to be secured, as a large number of metals can 
be blended together which previously have been im- 
possible, and alloys of many colors and tints can be 
obtained in one operation of baking. Moreover, the 
thickness and depth to which the metals are to be in- 
laid and onlaid can be controlled at the will of the 
operator. 

The process is exceedingly simple. The article to 



be decorated is first covered with a stopping-pff solu- 
tion about the consistency of cheese, and can thus be 
easily cut with a knife. The design of the desired 
inlay is then executed upon this composition by means 
of a specially designed tool having a sharp edge. 




Oven in which the damascening is done. 

The articles to be decorated are covered with metal dust and then heated 
to the required temperature. 




Copper tray covered with the stopping-off composition 
ready for baking. 

Those portions to be removed are then lifted and 
cleared away, leaving the surface of the foundation 
metal exposed. This operation completed, the article 
is placed in an iron box containing the metal which is 
to be used for the inlay in a powdered form. If, for 
instance, the inlay metal is to be zinc, the box is ac- 
cordingly charged with zinc dust, a product obtained 
direct from the zinc-smelting furnaces. The iron re- 





Copper teapot inlaid with zinc and 
brass. 



Iron box inlaid with zinc and enamel. 



Copper and brass vessel inlaid 
with zinc. 




Copper tray inlaid with zinc and brass. 

Foliage and birds a combination of brass and copper. 



Hammered copper dish inlaid with zinc. 

Hammer marks show through the inlay. 



Copper dish inlaid and onlaid with zinc. 

Onlay is railed as much as A inch above the copper surface. 
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ceptacle, together with the objects to be ornamented 
and the zinc dust, are inserted in a suitable baking 
oven and heated to a temperature of about 500 deg. 
Fahr., while the melting point of zinc is 686 deg. Fahr. 
The time and temperature vary according to the 
thickness and depth of the inlaying which is required, 
and range from a few minutes to several hours. A 
little experience, however, soon teaches the operator 
the precise time and temperature necessary for ob- 
taining given results with different metals. 

When the article has been sufficiently baked, the 
box is permitted to cool, opened, and the articles 
withdrawn. Brushing with a stiff brush serves to re- 
move the superfluous dust and also the stopping-off 
composition which the process of baking has loosened. 
The stopping-off and baking processes can be repeated 
several times when it is desired to inlay two or more 
metals. 

The point may be raised that the metal box contain- 
ing the metal dust will in a short time become thickly 
incrusted with metal, but such experience has proved 
not to be the case, for the reason that the metal box 
is hotter than the powdered metal. A useful type of 
furnace or baking oven for general work, 
such as panels, trays, and other flat articles, 
is that shown in the accompanying illus- 
tration. It consists of an iron vessel 8 feet 
in length by 4 feet in breadth and 1 foot 
deep. The box is half filled with the metal 
dust, and the objects to be treated are well 
immersed in the powder, care being ob- 
served that they are adequately covered 
over therewith. Ttie box is covered with a 
lid, and over this an iron framework is 
placed carrying fire bricks and provided 
with a small central flue to draw the heat 
from the burners up the sides of the box 
and over the top, to secure even and regu- 
lar heating over its whole surface. Such a 
furnace can be constructed at a cost of 
about $150 complete. 

The damascening produced by this 
method is of a more permanent character 
than the ordinary ancient hand-wrought 
process. It is impossible for the inlay to 
become detached from its foundation, for 
the simple reason that the two under the 
application of the heat become alloyed to- 
gether. It is also found that the inlaying 
metal in the case of zinc is very much 
harder than the brass or copper into which 
it is inlaid. 

One very notable feature of the process, 
which is of considerable importance, is that 
a wide variety of colors and alloys can be 
obtained in the one operation of baking. 
For instance, a copper tray is to be inlaid 
with zinc, and at the same time it is de- 
sired to convert certain portions of the cop- 
per into brass. This is accomplished by 
varying the thickness of the stopping-off 
composition, and by baking at a somewhat 
higher temperature than would otherwise 
be employed. The result is that certain 
portions become converted into golden- 
colored brass, while the other portions re- 
main unalloyed copper. The inlay work is 
carried .out so delicately and evenly, that in 
hammered metal objects the hammer marks 
in the original article will show through 
the inlay as if the decorative metal had 
been hammered in. If desired, the metal 
foundation can possess the stippled ham- 
mered effect while the inlay has a smooth 
surface, thus giving a striking and pleas- 
ing contrast. Some of the effects obtained 
are very beautiful in character. The zinc 
inlay can be made so that ft is surrounded 
by a fine line of brass, or be both inlaid and 
onlaid, in which event the latter ornamenta- 
tion can be raised as much as one-sixteenth of an 
inch above the surface of the copper. Again, iron can 
be inlaid with both zinc and enamel, which yields an 
attractive effect, or a variety of hues produced by 
burning the whole of the copper surface with zinc 
and then etching the pattern down to the different 
alloys formed intermediate between zinc and brass. 
By this arrangement the variety of tones secured is 
both extensive and beautifully graded. It must not 
be thought that the effects secured are only obtainable 
by the use of zinc and copper. Such is not the case, 
since the more subtle shadings and hues between tin, 
aluminium, nickel, cobalt, and other metals can be 
as easily produced. In the photographs accompanying 
this article the contrasts of zinc and copper only are 
shown, for the simple reason that the colors possible 
by using other metals do not produce a sufficiently 
striking effect in a photograph. 

Nor is the process merely confined to the embellish- 
ment of flat surfaces. It is as readily applicable to 
raised surfaces and objects of all shapes and sizes, 
such as teapots, coal vases, and other similar articles. 



It can also be adapted to the finest filigree as easily 
as to bold work, as is required in panels or heraldry. 
An important development has been in connection 
with its application to book covers, the appearance of 
such damascened metal-bound volumes being appreci- 
ably enhanced. 

One distinct charm about this new process, and one 
that moreover is unique, is the absence of the sharp 
line of demarkation as is characteristic of damascen- 
ing. Instead there is a soft transition from the inlay 
to the surrounding foundation metal. That is to say, 
where zinc is inlaid into copper, the inserted metal is 
surrounded by a narrow band or halo of golden-colored 
alloy. It is obvious therefore that very beautiful 
toned colored effects of great subtlety can be pro- 
duced, ranging from silver white zinc to yellow brasses 
and bronzes of innumerable shades, graduating to red 
copper and gradations of yellow and golden browns. 



THE FIRST OF THE 1909 FLIGHTS FOB THE SCIENTIFIC 
AMERICAN TROPHY. 
The provisional winning for the second time on 
the 17th instant of the beautiful aeronautic Trophy 




SCIENTIFIC AMERICAN TROPHY. 

First competitive trial for 1909 won by Glenn H. Curtiss on July 17th. 

given by this journal two years ago to further the 
science of aviation makes this a fitting time for us to 
again show it to our readers. For the benefit of those 
who have not seen it before, a brief description is 
herewith appended. 

Upon a globe representing the firmament, Prof. 
Langley's following-surface biplane is seen soaring 
through the clouds. Surmounting the globe is an Ameri- 
can eagle holding the wreath of victory in its beak. 
The globe rests upon a whirl of clouds that rises from 
a base, from the sides of which spring winged 
horses carrying riders that bear aloft olive branches. 
This beautiful piece of silver was presented to .the 
Aero Club of America to stand for the highest achieve- 
ment in aviation the world over. At the time it was 
given, two years ago, no one in America, with the ex- 
ception of the Wright brothers, had made a flight in 
a heavier- than-air machine, and the fact that these 
two aviators had at last conquered the air was not 
generally known. It was at first proposed to hold 
competitions at stated times and places for the 
Trophy, but this was found impracticable, so that now 



the aviator who wishes to compete is allowed to 
choose his own time and place and the Aero Club will 
send a representative to witness the flight. The win- 
ner for any year is now the aviator who makes the 
longest and best flight in a closed circuit during the 
year. 

The conditions required at first were a flight of 1 
kilometer (0.621 mile) in a straight line; but it was 
not until July 4th, 1908, that an attempt was made to 
fulfill these conditions. Upon that date Glenn H. Cur. 
tiss (who had been experimenting with Dr. Alex- 
ander Graham Bell in the latter's Aerial Experiment 
Association), made a flight of a little over a mile in the 
association's fourth aeroplane "June Bug," and was 
consequently declared the first winner of the Trophy. 
In view of the flights that were being made by French 
aviators, the conditions were then changed to 25 kilo- 
meters (15% miles) in a closed circuit. The first of 
the present year the conditions were changed as 
above stated, 25 kilometers remaining as the mini- 
mum distance to be flown. This is 5 kilometers (3.1 
miles) more than is required in the international con- 
test for the Bennett trophy and $5,000 cash prize, 
which is to be held at Rheims, France, on 
the 29th of August. 

After having built and delivered to the 
Aeronautic Society his new, biplane that he 
constructed expressly for this organization, 
Mr. Curtiss decided that he would attempt 
a flight for the Scientific American Trophy 
with this machine on July 5th at Morris 
Park, just a year after he had won it the 
first time. The flight was not attempted until 
dusk on that afternoon because of too much 
wind, and when it was made it was merely 
a U-shaped flight of about a mile. The ma- 
chine was then taken to Mineola, L. I., and 
on July 17th another trial for the Trophy 
was made. This was entirely successful, 
as told in our last issue. We give herewith 
some further particulars regarding this 
flight, such as the times for each round of 
the triangular 1.313-mile course, etc.: 

TIME OF LAPS JS G. H. CURTISS'S PLIGHT FOB THE 
SCIENTIFIC AMERICAN TROPHY. 



Start 5:83:16 

1st lap 5:25:52 , 

2nd lap 5:28:32 

3rd lap 5:31:08 

4thlap 5:33:48 

5th lap 5:36:27 

6thlap 5:39:11 

7th lap 5:42:01 

8th lap 5:44:45 

9th lap 5:47:25 

lOthlap 5:50:15 

llthlap 5:52:58 

12th lap 5:55:50 

13thlap 5:58:40 

14th lap 6 :01 :32 

15thlap 6:04:26 

16th lap 6:07:14 

17th lap 6;10:03 

18thlap 6:12:53 

19th lap 6:15:40 

Total elapsed time 52 minutes, 30 seconds. 
Total measured distance, 24.947 miles. 
Average speed, 28.51 miles an hour. 



.Time of lap 
2:36 
2:40 
2:36 
2:40 
2:39 
2:44 
2:50 
2:44 
2:40 
2:50 
2:43 
2:52 
2:50 
2:52 
2:54 
2:48 
2:49 
2:50 
2:47 



The course was triangular, careful meas- 
urement made by Mr. Charles M. Manly 
■ after the flight showing the legs to be 2,045, 
2,442, and 2,446 feet in length respectively. 
One circuit over the lines between stakes 
was therefore 1.313 miles, but the machine 
of course covered a considerably greater dis- 
tance, as it made fairly wide turns. The 
speed of the aeroplane was undoubtedly 
over 30 miles an hour. The minimum dis- 
tance required to win the Trophy was flown 
through with the completion of the twelfth 
lap, the time for this 15.73 miles being 32 
minutes and 34 seconds, so that the flight 
was of 20 minutes more duration than was 
required. It was only ended because of the 
fresh breeze that sprang up, and also be- 
cause Mr. Curtiss feared his fuel would 
give out and he would not be able to land 
within 100 meters (328) feet) of the start- 
ing line, as required in the rules. He landed within 
287 feet of the line. 

Mr. Curtiss's success in flying double the distance 
required in the Bennett Cup race, and the fact that 
the duplicate machine he has built to compete has a 
larger motor, gives him a good chance of beating 
whatever speedy French monoplanes may be entered 
against him in the race at Rheims on the 29th ultimo. 
Six of these machines — three Pelterie, two Bleriot, 
and one Santos-Dumont — and ten biplanes have been 
entered in the French elimination race to be held 
on August 22nd. Three machines have been entered 
by England, France, and Italy, and one each by Austria 
and America. Some of the contests to be held during 
this aviation week are as follows: 

Grand Prix de la Champagne ($30,000) for longest 
continuous flight; speed test prize ($4,000) over dis- 
tance of 30 kilometers; height prize ($2,000) for great- 
est altitude in excess of 50 meters; speed prize ($2,000) 
for the fastest circuit of the course; and passenger 
prize ($2,000) for carrying the greatest number of 
passengers 10 kilometers at the fastest speed. 
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THE HEAVENS IN AUGUST. 

BY HENRY NORMS RUSSELL, PH.D. 

HAT the hot weather of midsum- 
mer should he an astronomical 
phenomenon hardly seems pos- 
sible to any one who is not an 
astronomer. Still, everyone can 
determine hy direct observation 
that the h.iat comes from the 
sun, and should he greatest 
when it rises highest in the 
sky, and shines on us for the 
longest time; and it is easy to see how the stored-up 
heat of early summer is carried on, so that the maxi- 
mum temperature falls, not in June, hut in July or 
August. 

But when we ask, How hot must the sun itself be, 
in order to send us so much heat, at its enormous 
distance? the astronomer and the physicist must join 
in long and careful studies before the question can be 
answered. In the first place, the sun's temperature 
does not really depend on its distance at all. If 
it was twice as far off, and twice as big, it would 
look just the same, and send us just as much heat. 
What we receive depends on how big the sun looks 
in the heavens, and how bright it really is per 
square mile or square 
foot. We can therefore 
compare it with sub- 
stances in our laboratories, 
which, though enormously 
smaller than the sun, are 
also enormously nearer, 
so that the two things bal- 
ance. 

Now, in the laboratory 
we find that all substances 
radiate heat to a greater 
or less degree, even at the 
lowest temperatures we 
can produce. Complete 
absence of radiation 
would only occur for a 
body at the "absolute 
zero" (i. e., one for which 
the motions of its mole- 
cules had all ceased) 
which can never be ob- 
tained in practice. As the 
body grows hotter, the ra- 
diation of heat from it rap- 
idly increases. However, 
at the same temperature, 
some substances (such as 
polished metal) send out 
much less heat per square 
inch than others (such as 
a surface covered with 
lampblack). 

For reasons which we 
have not space to detail, 
the blackest substances 
(which at a given tem- 
perature send out most 
heat) are taken as a 
standard. It is found that 
the amount of heat sent 
out per square inch by 
such a "black body" de- 
pends, not on the particu- 
lar substance, but only on 
its temperature, and that 
as the temperature rises, 
the heat radiated increases 
as the fourth power of the 
temperature measured 

from the absolute zero. Doubling the temperature 
increases the radiation sixteen times, and so on. We 
can find by actual experiment how much heat a black 
body, apparently as large as the sun, sends us at dif- 
ferent temperatures, and verify this law (which bears 
the name of its discoverer, Stefan). The sun itself 
sends us very much more heat than a body of the 
same apparent size, heated as hot as we can get it; 
but by applying Stefan's law (which there is good 
theoretical reason to trust) we can estimate how hot 
we would have to heat our experimental body (if it 
could stand it) to imitate the sun's condition. 

The problem then reduces to the exact measure- 
ment of the heat we get from the sun. This is diffi- 
cult, because our atmosphere absorbs a good deal of 
it, and it is hard to calculate how much. By work- 
ing on a high mountain (so as to have less air above 
one) and measuring the heat which we receive from 
the sun at different altitudes (that is, through layers 
of air of different thickness) the problem can be 
solved with a good deal of accuracy. 

A very careful determination, using delicate elec- 
trical apparatus to measure the heat received, has 
been made by Dr. Scheiner of the Potsdam University, 
who set up his apparatus on a mountain in Switzer- 
land, at an altitude of 10,000 feet. 



Translating his results into the units most familiar 
in our ordinary life, it appears that the heat which 
we receive from the sun (if directly overhead) per 
square foot would raise the temperature of a pound 
of water 8% deg. F. per minute. 

Only about half this heat reaches the earth's surface 
(at sea level) directly. The resft is absorbed in our 
atmosphere, and helps to warm it. Even so, a man 
lying on the ground in the sun's rays, and presenting 
six square feet of surface to them, will receive more 
heat in an hour than is needed to raise a gallon of 
water to the boiling point. So it is no wonder he is 
warm! 

Working out the sun's temperature from his data, 
Dr. Scheiner finds it to be 5,950 deg. C, or 10,740 deg. 
F., with an uncertainty of about 50 deg. 

This is, however, the temperature which would give 
us the observed radiation if the sun was a "perfect 
radiator," and had no absorbing atmosphere. As a 
matter of fact, all known substances have to be heated 
somewhat hotter than this theoretical temperature be- 
fore they give out the same amount of heat. Also, if 
the sun's atmosphere stops some of his heat, the radi- 
ation from, and the temperature of, his actual sur- 
face must be greater than the minimum value here de- 
termined. How much allowance must be made is a 
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matter of judgment. Dr. Scheiner estimates the 
actual temperature of the surface (if a good radiator) 
at 6,800 deg. C, or about 12,250 deg. F. 

The highest temperatures attainable by artificial 
means (in the electric arc and furnace) are about 
4,000 deg. C, or 7,000 deg. F. 

The sun's surface temperature, though higher than 
we can produce experimentally, is hardly of a differ- 
ent order of magnitude. What the internal tempera- 
ture may be we can hardly even conjecture, for we 
know too little of the properties of matter under con- 
ditions so far removed from our experience. 

THE HEAVENS. 

The most characteristic of the summer constella- 
tions is perhaps Scorpio, which can now be well seen 
on the southern horizon. It is the finest of the twelve 
zodiacal constellations, but we never fully realize its 
brilliancy, for a great part of it rises but a few de- 
grees above our horizon. As our initial letter shows, 
the resemblance of the constellation to the creature 
for which it is named is remarkably good. 

The great red star Antares is at the Scorpion's 
heart, its head and claws extend to the conspicuous 
vertical line of stars /S, S, tt (in fact, they once occu- 
pied a large«part of what is now attributable to Libra) 
and the long, recurved tail sweeps down to the hori- 



zon and ends with the bright star a, which might be 
called the Scorpion's sting. 

Several individual stars are noteworthy, p and y. 
are fine doubles, which are resolved into multiple sys- 
tems by powerful telescopes. Antares itself has a 
close companion, less than 1/100 as bright as its pri- 
mary, and very green. This is one of the finest pairs 
in the heavens, but is too difficult for small telescopes, 
unless the air is exceptionally steady, ji is a naked- 
eye double, though hard to separate except on a very 
clear night, and one of the components is a spectro- 
scopic binary, remarkable for the great mass and 
orbital velocity of the two bright stars which com- 
pose it. 

To the left of Scorpio we see Sagittarius, with the 
familiar "Milk Dipper" (composed of the stars A, 
<p, d, r, ? ). The magnificent star clouds in the 
Milky Way, which lie in this region, can now be seen 
at their best. 

Capricornus, with the naked-eye double a, is in the 
southeast, and Aquarius is rising on the left. The 
great square of Pegasus is almost due east, and An- 
dromeda is in the northeastern horizon. Cassiopeia 
is higher up, then Cepheus, then Cygnus, nearly over- 
head. South of this are the small groups of Sagitta 
and Delphinus, then Aquila, with the bright star Al- 

tair. Vega is almost ex- 
actly overhead, a splen- 
did mark for the zenith. 
Due west is Hercules, 
then Corona, then Bootes, 
with the ruddy Arcturus. 
Ophiuchus and Serpens 
occupy the upper part of 
the southwestern sky, and 
Libra and Virgo the low- 
er. Ursa Major is in the 
northwest, and Draco and 
Ursa Minor in the north, 
above the Pole. 

THE PLANETS. 

Mercury is in conjunc- 
tion with the sun on the 
4th, and is invisible dur- 
ing the first half of Au- 
gust. Toward its end he 
can be seen just after 
sunset, but not as well as 
next month. On the 25th 
he is very near Jupiter, 
about 1 min. south of 
him, and should be easy 
to pick up. 

Venus is likewise even- 
ing star, setting about 8 
P. M. On the afternoon 
of the 12th she is in con- 
junction with Jupiter. At 
2 P. M. they are but 12 
min. of arc apart, in the 
same telescopic field. By 
nightfall in America they 
will have separated a lit- 
tle, but their distance will 
still be less than the 
moon's apparent diameter. 
This close approach of 
the two brightest planets 
is well worth watching. 

Mars is in Pisces, ris- 
ing about 9:45 P. M. on 
the 1st, and 8 P. M. on 
the 31st. He is very con- 
spicuous, and will be an 
object of assiduous tele- 
scopic study, though his 
nearest approach to us does not occur till next month. 
Jupiter is evening star in Leo, setting about 8 P. M. 
in the middle of the month. 

Saturn is in Pisces, about an hour east of Mars, and 
rises about 9:30 P. M. on the 15th. 

Uranus, which passed opposition last month, is in 
Sagittarius, well placed for observation. On the 15th 
he is in R. A. 19 h. 17 m. 30 s., dec. 22 deg. 44 min. 
south, and is moving 8 s. westward and 15 s. south- 
ward per day. 

Neptune is in Gemini, observable, if at all, only in 
the early morning. 

THE MOOIT. 

Full moon occurs at 4 P. M. on the 1st, last quarter 
at 8 A. M. on the 8th, new moon at 7 P. M. on the 15th, 
first quarter at 11 P. M. on the 23d, and full moon 
once more at midnight on the 30th. 

The moon is nearest us on the 3d, and farthest off 
on the 19th. She is in conjunction with Mars on the 
5th, Saturn on the 6th, Neptune oi the 12th, Mercury 
on the 16th, Jupiter on the 17th, \ enus on the 18th, 
and Uranus on the 27th. 

A faint comet was discovered by Mr. David at the 
Princeton University Observatory about the middle of 
June. Details of its orbit a?e not yet accessible to 
the writer. 
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HOW 10 MAKE CONCRETE POTTERY.— IV. 

BY KALPH C. DAVISON. 

(Continued from the issue of July 17th.) 
The method of making plaster molds for circular 
objects is somewhat similar to that described for mak- 
ing square or oblong molds in the last article. In- 
stead of making the outer mold in two pieces, how- 
ever, as described for square work, it is always bet- 
ter to make three pieces, as illustrated in Fig. 14, for 
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Fig. 14.— CORRECT AND INCORRECT METHODS OF 
DIVIDING THE OUTSIDE MOLD. 

the reason that in making three pieces the liability of 
having an undercut or overhang on one of the halves 
of the mold is entirely obviated. When two pieces 
only are made, unless the mold is cut or parted ex- 
actly in the middle there will be an undercut on one 
piece of the mold, which would prevent the mold from 
freeing itself from the finished cast. By referring to 
the dotted lines in Fig. 1, the meaning of an under- 
cut will be made clear. The distance a is less than 
distance &, and so the part c can not be removed. The 
method of making this outer mold is the same as was 
used for making the outer mold for the square form, 




Fig. IS.— SUCCESSIVE STEPS IN MAKING THE OUTSIDE 
MOLD. 

excepting that as above stated there are three pieces 
instead of two to be made. 

The position of the modeler's clay and the various 
steps in the construction of the outer mold is clearly 
shown in Fig. 15. Shellac and oil the edges of each 
section before coating the next. The sides of the con- 
crete or cement cast, if the object is of any size at all, 
should be at least one-half inch thick, and therefore 
the core, which is to be composed of four pieces, as 
shown in Fig. 16 at A, B, C, D, should always be at 
least one inch smaller in diameter than the inside 
diameter of the outside mold. The first step toward 
making the core is to secure a box and fit it up as 
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Fig. 16.— THE CORE MADE IN FOUR PIECES. 



indicated in Fig. 17. The tapered center of the core 
D, shown in Figs. 16 and 18, should be made first. 
The foundation for this can be made by winding 
around the spindle in the box shown in Fig. 17 cheese 
cloth or mosquito netting which has previously been 
dipped in a thin "mixture" of plaster of Paris. After 
having prepared the spindle as above, a template 
should be cut from a piece of tin- and secured to the 
box as shown in the plan view, Fig. 18. The tin tem- 
plate should be" mounted on a piece of wood, to give 
it strength, and the wood in turn should be secured 
by small nails in position on the box as shown. This 
template should be set the proper distance from the 
center of the spindle, so that on turning the spindle 
the center of the core produced will be of the exact 
size and taper desired, as indicated at D, Fig. 16. 



After having secured the template in the proper 
position mix up some plaster of Paris, as previously 
explained, and pour or throw it on the partly built-up 
core, at the same time turning the spindle by means 
of the handle. The plaster thus added will adhere to 




Fig. 17.— BOX FOR TURNING PLASTER. 

and partly harden on the spindle. Keep adding plas- 
ter and turning the spindle until the plaster is built 
out to the template, which will cut or scrape it off 
and form it into a perfect cone. To smooth the sur- 
face of the cone, cut away all of the plaster that has 
adhered to the top of the template, and with your 
hand, which has previously been wet with water, rub 
the surface of the cone as it is being revolved. Now 
remove the template and shellac and oil the cone well 
with either heavy oil, vaseline, or lard. 

The next step is to turn up or form the outer por- 
tion of the core. A template should be made for this 




Fig. 18.— TEMPLATE FOR INNER PART OF CORE. 

and secured to the box, as was done for the center 
of the core, care being taken to locate it in the proper 
position from the center of the spindle, so that the 
diameter of the outside of the core will correspond 
to the desired diameter of the inside of the finished 
piece to be made. 

Proceed to pour or throw the plaster mixture on 
the center of the core, which has already been oiled, 
and keep turning the spindle until the plaster has 
been built up and scraped off by the template and the 
desired form produced to the outer surface of the 
core. Smooth the surface off, as was done with the 
inside of the core or cone, and shellac and oil it well. 

Now remove the whole from the box by lifting up 
the tin strips 1 and 2 in Fig. 17, which hold the spin- 
dle in place, and part the inner core D from the outer 
section of the core by jarring the end of the wooden 
spindle lightly with a hammer. The next step is to 
cut the outer sections of the core, which is now in 
the form of a continuous ring, into three pieces. This 
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Fig. 19.— TEMPLATE FOR PLASTER MODEL. 

can be done with an ordinary wood saw; the thinner 
the blade of the saw, the better. Use water on the 
saw blade while cutting, as this will prevent it from 
binding. Be sure to cut the sections as shown in 
Fig. 16. The section A must be wider on the inner 
circumference than on the outer, as shown. Now 
assemble the three pieces, into which the. outer section 
of the cone has been cut, around the inner section of 
the core D, so that they are again in the same posi- 
tion as shown in Fig. 16, fastening them. 

Then place the core as assembled in the box again, 
care being taken to get it into the same position as 




Pig. 20.— THE FINISHED PLASTER MODEL. 

before removing from the box, securing it in place by 
placing the tin strips 1 and 2 over both ends of the 
spindle as before. Shellac and oil well the outer por- 
tion of the core again and then set in place on the 
box a tin template mounted on wood and shaped to 



correspond to the outer section of the finished piece, 
as indicated in Fig. 19. 

As we are now going to make a model in plaster 
of the finished piece, the sides of which must not be 
less than one-halt inch thick, the template as shown 
must be placed at least one-half inch from the outer 
surface of the inner core. After having adjusted the 
template, proceed to throw on the plaster and turn it 
up until it is built out to the template and shaped 
into the desired form.' Smooth it off' with water, and 
then shellac and oil. Remove the whole from the turn- 
ing box, tap the end of the wood spindle, and if care 
has been taken to shellac and oil all of the parts as 
directed, the center of the core will fall out. To re- 
move the outer part of the core, first take out the 
smaller piece A by forcing it toward the center. The 
rest of the core will then collapse, and we will have 
left a plaster model of the box, as shown in Fig. 20, 




Fig. 21.— PARTS ASSEMBLED FOR CASTING PLASTER 
CASE. 

which we are to cast in cement. Oil the outside of 
this well, and then proceed to make the outer plaster 
mold in three pieces, as already explained and as 
shown in Fig. 15. 

After having made the outer mold, proceed to assem- 
ble the parts as shown in Fig. 21, and cast the plas- 
ter case, as was described in the last article for square 
objects. Use a clay belt around the outer mold as 
shown to prevent the plaster from coming down too 
far. The spindle must be cut flush with bottom of 
plaster model. Before casting the case be sure to 
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Fig. 22.— PLASTER MOLD READY TO RECEIVE CEMENT 
MIXTURE. 

shellac and oil all parts which will come in contact 
with the wet plaster used in casting the case. After 
having removed the case assemble the parts again, 
using the case as a base as shown in Fig. 22. Cut 
the spindle flush with the core. The mold set up in 
this position is ready to receive the liquid cement 
mixture, which is poured the same way as already 
explained in the last article. 




MODEL OF VASE 




CORE 




Fig. 23.— STEPS IN MAKING A MOLD FOR A VASE. 

One need not confine himself to straight-sided ob- 
jects as molds, for pieces embodying curved outlines, 
etc., can also be made by following the general direc- 
tions given for the mold just described, the only dif- 
ference being in the shape of the templates used. It 
will therefore be unnecessary to go into details as to 
how to make a mold for a vase shaped as shown in 
Fig. 23, as the illustrations, which show the various 
steps, will make it clear to one who has followed the 
previous directions closely. It will be noticed, how- 
ever, that there is quite an undercut at the point a 
in this vase, owing to the mouth of the vase being 
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of a smaller diameter than the greatest inside diam- 
eter of the piece. The main thing to guard against, 
therefore, in making the mold for this piece is the 
core. Care must be taken to have the distance B 
shorter than the diameter of the inside core or cone 
C. If this is not done, it will he impossible to get 
the core out of the finished cast. It might be well to 
state the progressive operations in the making of this 
mold. They are as follows: First, make inner core 
or cone. Second, build up outside part of core. Third, 
remove outside part of core and cut into pieces as 
shown. Fourth, reassemble core and place in spin- 
ning box. Fifth, build up and turn plaster model of 
piece to be cast. Sixth, remove all pieces from spin- 
ning box and cast outside mold. Seventh, cast case. 
{To be continued.) 



A LADDEB EXTENSION LEG. 

BY I. G. BAYLET. 

A painter or any other mechanic is sometimes called 
upon to paint or repair work which is very unhandy 
to reach. Perhaps a ladder is to be supported in some 
manner upon a slanting roof of a shed, or other build- 
ing. Such a case happened very recently, when the 
following scheme was adopted by a mechanic with 
success: 

A ladder, A, was supported from the peak of the 
shed roof by means of a plate, B, bent in the shape of 
a hook. Two painter's hooks would do just as well. 
The plate, B, was about 8 or 10 inches wide and 3 feet 
6 inches long before being bent. The grip on the roof 
peak should not be .less than 6 or 8 inches. The sec- 
ond or working ladder, C, was supported on the first 
ladder, A, by an extension leg, D, made of 4 by 3 tim- 
ber of tough quality. The foot of this leg, D, was 




HOW TO SUPPORT A LADDEB ON A SLANTING BOOF. 

shaped as shown in detail to fit against the rounds of 
the ladder on the roof. A plate, E, furnished with a 
number of holes for a couple of U bolts, F, was screwed 
down to the leg, D. The holes were staggered, and 
spaced 2% inches apart on each side, allowing adjust- 
ment of 1% inch each way, to accommodate different 
pitch of roofs. The distance apart of each group of 
holes in the plate, E, should equal the distance apart 
of rounds of the ladder, usually 1 foot, so that the 
rounds of the ladder will bear 1 on the U bolts, which 
should be drawn up tight when the proper adjustment 
has been made. 

If the extension leg was made of steel, of smaller 
dimension than the timber one, furnished with a 
sharp point, G, to stick in the shingles of the roof, the 
ladder, A, and hook, B, could be dispensed with. 
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AUTOMATIC LUBRICATING CUP. 

BY W. f. C. 

In lubricating the reciprocating parts of vertical 
engines, there is considerable waste of oil, and the 
lamp wick dangling from the end of the oil pipe forms 
a collector of dust and grit, which is carried to the 
bearings. The waste of oil is principally through the 
fact that when the engine stops the oil still continues 
feeding, and drops into the crank pit rather than into 
the oil cup. 

Much of this can^e avoided by the use of an oil 
cup such as shown in the accompanying sketch. It 
consists of a cup of the usual shape having inside a 
mushroom-shaped valve B, which is ground to a tight 
seat at E. The stem D passes through a clearance 
hole C, in the bottom of the cup. When the cup is 
filled with oil, the mushroom valve prevents its flow 
as long as the engine is at rest. 

The cup is placed directly over the oil cup which is 
to receive the oil, and which moves in a vertical direc- 
tion. By means of adjusting screws its height is so 



arranged that the stem of the valve is raised slightly 
as the oil cup comes to the top, thus allowing a small 
amount of oil to pass inside the valve and flow down 
the stem. The receiving cup should be filled with 
horsehair, to rub oil the necessary oil from the stem. 

The oil flows only when the engine runs, and in 
proportion to the speed of the engine. 

No time is lost nor oil wasted in shutting off the 




AUTOMATIC LUBRICATING CUP. 

supply when the engines are secured, and the stem 
can be easily wiped clean of all dust if it has remained 
unused for some time. 

This cup could be used on horizontal engines by a 
slight modification of the stem; but on vertical marine 
engines, as on tugs, where the engine is run intermit- 
tently, the writer has seen it do good service and save 
many times its cost in oil, labor, and hot bearings. 



EXPEBIMENTS WITH ALTEBNATING CUBBENT, USING 
A SMALL DIRECT-CURRENT MOTOB. 

BY F. P. M'DBKMOTT, JR. 

A small direct-current motor, such as can be pur- 
chased for about a dollar, will operate in various ways 
as an alternating-current motor. These methods of 
operation are not recommended for regular use, but 
they serve as excellent experiments with alternating 
currents. 

A series-wound motor with a thfee-part commutator 
is suitable. Owing to the variety of such motors on 
the market, only general directions can be given here, 
leaving, the details to the judgment of the experimenter. 
If the motor is to be connected to an alternating-cur- 
rent circuit of about 110 volts, it is necessary to have 
some means of limiting the current passing through 
the windings. The diagrams show a lamp rheostat 
used for this purpose. The rated voltage of the lamps 
should not be less than the voltage of the circuit, for 
the resistance of the motor may be so low that the 
lamps will receive almost the full voltage of the supply, 
and they would then be burned out if made for a lower 
voltage. A rheostat enabling any number not exceed- 
ing ten of 16-candle-power carbon filament lamps to be 
connected in parallel is large enough. In determining 
whether the wiring and fuses through which the cur- 
rent is supplied have sufficient carrying capacity, re- 
member that each lamp takes. about % ampere when 
supplied with its rated voltage. The current per lamp 
will be less than this when the motor is in series with 
the lamp rheostat. 

Make the connections to the motor with all of the 
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Commutator 




it is connected to a battery when run as a direct-cur- 
rent motor. (See Fig. 1.) To reverse the direction of 
rotation, transpose the wires connected to the brush 
holders, as would be done to reverse it when operating 
with direct current. 

A repulsion motor consists of a stationary field mag- 
net, through the winding of which alternating current 
is passed. The armature is similar to a direct-current 
armature. Instead of the two brushes, or, in larger 
machines, the two sets of brushes (corresponding to the 
positive and negative sets of brushes in a direct-current 
machine) being insulated from one another, they are 
connected together. To run the motor as a repulsion 
motor, it will be necessary to shift the brushes until 
the proper position for operation is found. If the 
brushes supplied with the machine can be readily 
shifted, then they may be connected together by con- 
necting a wire to the two brush holders. If they can- 
not be readily shifted, remove them and bend a piece 
of copper wire into the shape shown in the diagram 
(Fig. 2) so that it can embrace the commutator and 
touch it at diametrically opposite points. This wire 
acts as two brushes connected to one another, and for 
experimental purposes may be held in place by hand. 
After the brushes have been arranged, pass current 
through the field winding, as shown in Fig. 2, and vary 
the position of the brushes until the motor runs. 

The inverted repulsion motor differs from the re- 
pulsion motor in that the alternating current is sup- 
plied to the armature, and the field winding is short- 
circuited. To obtain this motor (Fig. 3) connect to- 
gether the two ends of the field winding and supply 
current to the armature. As was the case with the re- 
pulsion motor, it is here necessary to shift the brushes 
until the proper position for operation is found. If 
the brushes supplied with the motor can be readily 
shifted, supply current to the armature through them. 
Otherwise, the current may be supplied to the arma- 
ture by removing the regular brushes and pressing the 
wires carrying the current against the commutator at 
two diametrically opposite points, shifting them until 
the proper position for operation is found. The re- 
pulsion and inverted repulsion motors are reversed by 
shifting the brushes. 

In the single-phase induction motor current is sup- 
plied to the stationary winding, and the revolving part 
consists of a winding having short-circuited coils, or 
else a squirrel-cage winding. 

To obtain the induction motor, wrap a few turns of 
wire around the commutator, so that each coil of the 
armature is short-circuited. Run without brushes, 
supply current to the field winding only, according to 
Fig. 4. Unlike the other motors here described, the 
single-phase induction motor is not self-starting unless 
special devices are provided to make it so. When 
these devices are absent, as in the case here, the motor 
will run equally well in either direction when once 
started. Start by giving the shaft a twist with the 
fingers or by wrapping a piece of string around the 
shaft and rapidly pulling it off. 

For the theory of these motors, and also the modi- 
fications in construction used to secure better opera- 
tion, consult textbooks on alternating currents. 



DEVICE FOB BEMOVING BROKEN WOOD SCBEWS. 

BY G. H. SINCLAIR. 

For the past fifteen years I have successfully useo. 
•a tool for the removal of broken wood screws made 
on the same lines as the soft brick pipe drill shown 
in Handy Man's Workshop of February 27th, 1909. 
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lamps turned off, and start by turning on'the lamps 
until the motor receives sufficient current. Do not turn 
on so many lamps that the motor attains an excessive 
speed or temperature. 

Of course, a suitable step-down transformer or a re- 
actance coil may be used instead of a rheostat. 

When the motor is in proper condition to operate as 
a direct-current series motor, it may be operated as 
an alternating-current series motor. With the excep- 
tion of inserting the rheostat, the motor is connected 
to the alternating-current circuit in the same way that 



The size of the pipe needed can be obtained from 
the shank of the broken screw, though it is desirable 
that the pipe should be a trifle larger, to allow for 
clearance and in case the screw should not have been 
run straight. Any piece of brass or steel tubing can 
be used; while steel is better, brass is more readily 
obtained. After the teeth are filed, bend every alter- 
nate tooth out a trifle for clearance. Use this pipe 
bit, and bore out the broken off screw. Glue in a 
plug, and you can run in a new screw, never know 
ing the old one had been broken. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

COLLAR.— B. S. Ells, Troy, N. Y. The 
purpose of this invention is to provide a collar 
having improved means of attaching the same 
to the collar button at the back of the neck 
band, and which will operate to prevent the 
button at this point from coming in contact 
with the cravat or necktie which may be worn 
with the collar. 

EAR-JEWEL FASTENING. — C. Weller, 
Newark, N. J. The improvement refers to 
jewelry and its object is to provide a jewel 
fastening arranged to securely hold the jewel 
in place on the lobe of the ear without re- 
quiring piercing thereof, and to allow con- 
venient manipulation of the fastening when 
applying or removing the jewel. 

Ot Interest to Farmers, 
TROUGH. — J. S. "Weaver and J. B. Weaver, 
New Oxford, Pa. This invention is an im- 
provement in troughs such as are generally 
used for feeding and watering stock, and has 
in view a trough such that the ends may be 
easily applied to and detached from the body 
and from water-tight connection therewith, 
whereby the parts when disassembled can be 
closely packed, convenient for shipment and 
stowage. 

DESICCATING APPARATUS. — J. Roeh, 
Spokane, Wash. This apparatus may be used 
for carrying out the process disclosed in a 
divisional application formerly filed by Mr. 
Roeh. The invention relates more particularly 
to an apparatus especially designed for use in 
the treatment of milk to remove the water 
therefrom and produce a powdered product. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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PATENTS 



INVENTORS are invited to communicate with 
Mnnn & Co., 361 Broadway, New York, or 
625 F Street. Washington, JO. C, in regard 
to securing valid patent protection for their in- 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand -II 00k on Patents will be sent free on 
request. 

Ours is the Oldest agency for securing patents; 
i t was established over sixty years ago. 

MUNN & CO., 361 Broadway, New York 

Branch Office, 62S F St., Washington, D. C, 
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United States were Issued 

for the Week Ending 

July 13, 1909, 
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Acceleration controlling device, W. A. Wol- 
cott 

Adding machine, A. R. Jennings, reissue... 

Adjustable clamp, Buswell & Cascaden 

Advertising device, R. Hagen 

Aerial device, L. Ruppin 

Aeroplane, J. Seller 

Air brake systems, angle cock support and 
lock for, W. E. Sharp 

Air liquefier. J. F. Place 

Alloys of zinc with copper, making, S. 
Elliott 

Antisiphon trap, G. O. Miller 

Arc shade for gas illumination and other 
uses, M. Herskovitz 

Atomizing, etc., method of and apparatus 
for, A. Sala 

Automatic switch, I. Dyer 

Automobile curved road illuminator, D. W. 
Wells 

Automobile fender or life guard, J. A. Har- 
ris, Jr 

Automobile frame suspension, E. C. Shu- 
mard 

Automobiles, reclining seat for, J. S. Lord.. 

Axle device, differential, L. R. Hibbard.... 

Baker's peel, H. B. Jones 

Balance wheel staff, C. M. Joye 

Bailing press, W. S. Livengood 

Band saw knife for trimming shoes, W. B. 
Keighley, et al 

Basket, work, P. D. Miller 

Bath apparatus, vapor, B. Anderson 

Battery grid, J. K. Pumpelly 

Beam, pilot, C. O. Hogen 

Bearing, ball, H. Borchardt 

Bearing for rotary journals, counterbal- 
anced, G. P. Herrick 

Bearing, shaft, R. F. Halliwell 

Bed bottom, spring, T. Klipfel 

Bed, settee, J. Phillipson 

Belt, safety, G. L. Dennerline 

Belt with standing sides, endless traveling, 
G. Gates 

Bicycle, G. H. Meiser 

Bicycle prop, Williams & Patterson 

Binder sheaf carrier. J. G. Pillow 

Binder, temporary, W. S. Mendenhall 

Blind, awning, W. D. Williams 

Blind operator, window, W. J. Sterling 

Block. See Toy block. 

Boat construction, W. H. Cole 

Boiler furnace, steam, O. D. Orvis 

Boiler plug, collapsible, Shonefelt & 
Vaughan 

Boiler stand, P. F. Murphy 

Boilers, forming openings for washout plugs 
for, H. B. Ayers ; 

Bottle blowing machine, S. B. Winder 

Bottle cleaning machine, O. Eick 

Bottle closure and stopper extractor, com- 
bined, C. J. Korndorfer 

Bottle holder, milk, W. L. Johnson 



Bottle locking bar, S. M. Heulings 928,197 

Bottle stopper, W. L. Bodman 927,771 

Bowl holder, A. S. Frambach 927,722 

Bowl holder, C. M. Haynes 927,724 

Box, F. Jager 927,800 

Box fastener, T. S. Tobey 927,614 

Box form, adjustable, H. De Smith 927,503 

Box staying machine folder, H. De Smith.. 927,502 

Brake mechanism, C. A. Burke 927,941 

Brake safety device, car, H. S. Foster 927,847 

Breech closure, M. Hermsdorf 927,855 

Brick anchor, C. A. Londelius 927,563 

Brick cutting machine, J. C. Ross 927,878 

Brick press off-bearing attachment, W. R. 

Cunningham 927,834 

Bridle rosette, C. C. Bailey 927,925 

Bristle bunching machine, H. H. Cummings. 927,832 

Brush, G. Pavlik 927,870 

Brush, shaving, W. H. Lopp 927,565 

Buckle, G. H. Nearing 928,212 

Buffing device, M. H. Ballard 927,926 

Buffing machine, P. B. Taylor 928,364 

Buggy top and curtain, E. C. F. Becker 928,099 

Buildings, sheathing metallic frames of, G. 

Webster ■ . 928,092 

Butter, etc., machine for cutting, D. M. 

Lemon 927,734 

Button fastener, A. Mickish 927,574 

Cabinet, check, D. E. & E. H. Ingle 927,799 

Cake coating machinery, G. I. & C. E. Mos- 

sop 927,576 

Calculating machine, F. Trinks 928,083 

Calculating sheet, interest and time, W. 

Sparklin 927,693 

Camera, A. W. Straight 927,897 

Candle or lamp holder, W. W. Katterjohn. 928,131 

Cane stripper, T. J. Peters 928,149 

Canning apparatus, J. F. Mcllvaine. . . . 928,144 

Can opener, B. E. Morse 927,744 

Can opener, R. Braun 927,938 

Cans, detachable spout for shipping, G. W. 

Weber 927,617 

Car aisles, means for preventing congestion 

in, A. J. Breda 927,707 

Car and train pipe coupling, combined, R. 

Rittenhouse 927,600 

Car brake beam, railway, W. I. Eckert.... 927,645 

Car door construction, L. Mills 927,992 

Car draft rigging, railway, W. J. Mack 927,737 

Car, dumping, Sherman & McKelvey, re- 
issue ] 2,988 

Car grain door, W. S. Williams 927,700 

Car grain door, L. P. Roberts 928,005 

Car running gear, mine, J. M. & R. F. 

Phillips 928,066 

Car safety apparatus, motor, Barberie & 

Walsh 927,475 

Car step, extension, D. Jones 928,128 

Car, street, C. B. Price 927,871 

Cars, extension hanger strap for street, H. 

Murray 928,141 

Carbureter, N. T. Harrington 927,529 

Carbureter, M. Laux 927,558 

Carbureter, J. S. Goldberg 928,042,928,121 

Carriage, folding, A. W. Loshbough 927,567 

Carton, cell, J. H. Carter 927,488 

Caster, F. Villiers 928,087 

Casting apparatus, pressure, R. N. Le Cron. 927,661 

Casting ladle, D. Collier 927,715 

Ceiling hook, H. L. Bradley. 927,483 

Chair, U. S. De Moulin 927,717 

Chair, H. E. H. Collings 928,107 

Chair rocker, G. M. Stratton 927,898 

Chalk line holder, J. G. Hall 927,790 

Chandelier attachment, G. J. Murphy 927,745 

Check folder, transportation, W. H. Carroll. 927,710 
Chopper. See Cotton chopper. 

Chuck, Davidson & Yorty 928,111 

Chuck, adjustable angle, F. L. Crouse 927,493 

Chuck, tool, J. P. Bartholomew 927,478 

Cigarette and like paner holder, W. S. King 928,058 

Cistern mold, collapsible. D. Laughlin 927,806 

Clock or similar mechanisms, electric appa- 
ratus for driving, H. E. Warren 927,907 

Clock, ship's bell. P. Lux 927,568 

Clod cutter, G. W. & J. L. Voelkel 928,088 

Closet bowls, manufacturing siphon, Walton 

& Pauck 927,906 

Clothes cleaning apparatus, A. R. Kezer.... 927,549 

Clothesline holder, R. Kummer 927,553 

Clothes pin, J. A. Freese 927,849 

Clothes pressing apparatus, A. J. Hoffman. 928,199 
Clothes rack arms, cabinet for, A. A. Tay- 
lor 928,081 

Clothes stick, J. Johnston 927,546 

Coal cutting machine, Jones & Hall 928,056 

Coat, M. A. Adler 928,017 

Coated article and making same, Shoemaker 

& Midgley 928,074 

Coffee mill, B. C. Holwick 927,971 

Coiling pipe, L. C. Schneider 928,073 

Coin freed machine, C. E. Hibberd 928.050 

Collapsible box, R. P. Brown 927,485 

Collar, G. W. Slifer 927,889 

Collar and cuff edge finisher, B. J. Mc- 

Cauley 927,670 

Collar pad, horse, J. W. Foster 927,721 

Compression stop and waste, A. O. Schuer- 

mann 927,683 

Concrete cattle guard, reinforced, J. H. 

Hammill 928,192 

Condenser and making same, electrical, 

Shoemaker & Midgley 928,224 

Condenser, steam, G. Hartman. 928,125 

Connecting slide, B. C. Rockwell 927,601 

Controlling and locking device, G. F. Larkin 927,984 

Conveyer, C. D. Seeberger 927,685 

Conveying system, W. R. Cunningham 928,183 

Cooking utensil, M. Geig 927,521 

Cooking vessel lid holder, J. C. Landkrohn.. 927,554 

Cooling apparatus, K. Nakagawa 928,145 

Core making machine, F. C. Francisco 927,848 

Core slitting machine cabbage, Wagenhauser 

& Newland 927,904 

Corn rack, seed, M. L. Henderson 928,195 

Cotton chopper, H. B. Deken 928,112 

Counting machine, F. Spence 927,610 

Coupling, Johnson & Leider 928,055 

Coupon cutter and counter, E. H. Bartow.. 928,039 

Cradle, child's, H. Levin 927,559 

Crane, floating. Bode & Bottcher 927,934 

Cranking handle. G. J. Dallison 927.642 

Cross arm fitting and insulator support, S. 

B. Way 928,010 

Cross-head, safety, K. M. Dahl 927,774 

Cultivator, R. H. Griffith 927,788 

Cultivator, E. J. Craig 928,029 

Cultivator, R. L. Stalans 928.079 

Cultivator attachment, corn, H. Neff 928,146 

Cutlery, J. Heissenberger 927,532 

Cycle lock, J. M. Barrett 927,927 

927,530 Dental appliance, J. Gartell 927,850 

Dental silk receptacle, H. Emerson 927,844 

927 886 Depth recorder, J. W. Gillie 928.191 

927!566 Derrick, portable, C. H. Roberts 927,680 

928 198 Desk attachment, school, Baylor & Knouff.. 927,480 

927^547 Desk, convertible office, J. G. S. Dey 928.185 

927,859 Dish washer, ,T. E. Walter 927,905 

927,807 Dish washing machine, R. R. Parry 927,590 

Disintegrating cylinder, J. Dixon 927,955 

928,133 Dispensing apparatus, F. W. Williamson.... 928.230 

928,207 Display cabinet. F. S. Woldridge 927,625 

927 629 Distributer and timer device, combined, 

927',812 Mueller & Jacob 928,209 

928^200 Distribution system, P. Rose 928.219 

927 937 Door and fastener, silo, K. Kleven 927,550 

Door hanger, W. R. Lewis 928,137 

928 126 Doors, closing device with stop for swing- 

927J91 in S, A. Damitz 927,498 

927' 982 Dough, machine for the transport of, G. S. 

927811 Baker 927,474 

927'839 Draft device, H. Barber 928.168 

' Drain connection. Dawes & Reed 928.032 

927 648 Drawing table. G. H. Grove 927,526 

927 989 Dredging machine. J. W. Singleton 927,690 

927620 Drilling machine, T. Hargle 927,528 

928067 Drilling machine, C. B. Richards 927.679 

927 741 Driving mechanism, H. A. Sandor 927.882 

928012 Drying machine, C. Jordan 928,202 

927894 Dye and making same, sulfur vat, Mayer & 

Pf annenstiel 927.868 

927 640 Dveing machine. Richardson & Neef 927.599 

92"-*672 Bducational device, J. Davis 927,499 

Elastic composition, B. K. M. Hoist 928.053 

927,688 Blectric machine, dynamo, W. H. Frost 928,037 

927*746 Blectric switch controlling system, F. G. 

' ' ' Proutt 928.068 

927,473 Electric switch instrument, C. W. Coleman. 927.714 

927,913 Electric time switch, O. A. Bruun 927,486 

927,646 Electric energy, means for utilizing, T. F. 

Perkins 927,675, 928,21 4 

927,732 Mectrolyzer, E. Hixon „ 927,970 

927,802 Electromagnets, construction of, H. Lacy... 028,136 



928,013 
12,987 
927,942 
927,966 
927,815 
927,605 

927,686 
927,594 

027,843 
927,667 



927,881 
927,512 



Elevator automatic safety stop, A. J. Dawe. 927,500 
Engine cylinder cooling device, S. W. Zent. 927,702 

Engine lubricating device, A. Krebs 927,552 

Engine starting device, internal combustion, 

Rozier & Igou 927,681 

Engines and the like, apparatus for remov- 
ing dust and foul gases from carding, 

H. Smethurst 928,158 

Engines, mechanism for controlling the op- " 
eration of internal combustion, W. J. 

McVicker 927,582 

Engraving machine, pantograph, Raws- 

thorne & Pryke, reissue 12,989, 12,990 

Envelop check, manifolding, A. L. I win 927.543 

Evaporating apparatus, W. & A. Gaulin 927,520 

Exercising machine, J. F. Vanderboss 928,085 

Extension table. M. Finholm 927,782 

Extension table, A. G. Wettergren 927,911 

Eyeglass clip, W. G. King 927,981 

Eyeglass mounting, T. E. Carpenter 927,637 

Fabric. See Knitted fabric. 

Farrier's tool, A. I. Merrifield 927.990 

Fastener, A. C. Leahy 928,163 

Faucet, M. J. Ryan 927,880 

Faucet, H. M. Alderf er 928,095 

Faucet, electrically heated water, F. A. 

Robinson 927,755 

Faucet or street washer, antifreezing, J. T. 

Harnett \ 928,047 

Faucet, time, Beardsley & Carmody.... 927,706 

Fence post, metallic, F. A. Colver 928,108 

Fence wiring clamp, L. C. Hinkle... 928,127 

Fertilizer distributer, W. J. Adams 927,919 

Fertilizer distributer, E. Buswell 928,024 

Fertilizer distributer, Buswell & Cascaden... 928,025 
Fiber treating machines, feeding mechanism 

for, J. N. Selvig 928,223 

Filter, F. Sellenscheidt 927,606 

Filter, J. W. Morrison 927,743 

Fire brick lining, basic, S. B. Newberry... 927,585 

Fire door lock, R. M. McCoy 928,142 

Fire escape, T. R. Anderson 927,922 

Fireproof construction, W. F. Potthoff 928,153 

Fish stringer, J. Dineen 927,840 

Fish trap, F. J McEwan 928,143 

Floor dressing machine, G. J. Kepplinger. . . 927,548 

Floor scraper attachment, J. Miotke 927,742 

Flowers, candles, etc., holder for, C. L. Pat- 
terson 928,213 

Flue protecting shield, furnace, H. W. Lash 927,557 

Fluid brake, F. Bominghaus 927,936 

Fluid translation device, R. N. Ehrhart 927,515 

Fluids under high pressures, transferring ap- 
paratus for, J. A. Hoff 927,798 

Flushing device, F. F. Hawkins 927,796 

Folded corner can or vessel, J. M. Hother- 

sall 927,537, 927,538 

Food warmer, R. W. Munn 927,997 

Foods, etc., by liquid air, apparatus for 

cooling and preserving, J. F. Place 927,595 

Fuel pan, T. D. Bausher 927,705 

Funeral cars, body for auto, J. W. Butler, 

et al 928,179 

Funnel, W. Lewis 928,138 

Furnace, C. Kroeschell 927,861 

Furnace regulator and radiator, combined, 

F. S. Harmon 927,792 

Furnaces, change-over device or valve for 

Siemens-Martin or other regenerative, 

G. von Bechen 927,930 

Fuse with double action, J. Harle 927,968 

Gage and marking device, A. Veitch 927,903 

Game, B. B. Bennett 927,631 

Games, annunciator for checkers or similar, 

A. Nelson 927,583 

Garment fastener and supporter, H. K. 

Walker 928,091 

Garment hanger, J. T. Viganego 928,086 

Garment supporter clasp, J. C. Copeland 927,953 

Gas analyzing apparatus, G. V. Cederborg.. 928,027 
Gas, apparatus for converting volatile hydro- 

carbone into fixed, H. F. Smith 928,076 

Gas burner, S. T. Willson 927,825 

Gas fixture, W. E. Otstot 927,673 

Gas generator, acetylene, G. H. Emerson, 

et al 927,780 

Gas generator, acetylene, E. E. Miller 927,991 

Gas generators, feed for acetylene, Boland 

& Hinkle 928,022 

Gas lighting apparatus, R. M. Dixon 927,719 

Gas mantles, holder for incandescent, A. 

Martini 927,665 

Gas, manufacturing, B. Brazelle 928,103 

Gas or vapors to the action of liquids, ap- 
paratus for subjecting, Fowler & Medley 928,118 

Gas separator,, natural, A. W. Barker 927,476 

Gate, J. B. Bullock 927,633 

Gate, M. Bffland 927,779 

Gearing, controlling mechanism for variable 

speed, J. F. Warnqr 927,698 

Glass tank furnace, R. H. Bolin 928,175 

Globe holder, R. M. Dixon 927,718 

Governor for internal combustion engines, 

electromagnetic, E. Hubbard 927,541 

Grader, road, W. S. Livengood 928,205 

Graphophones, speed-changing mechanism 

for, F. F. Murdock 927,809 

Grate for drying purposes, basket, A. Wien 927,699 

Grate, rotary, T. Kaufman 927,730 

Greenhouse construction, J. F. M. Farquhar. 927,958 

Grinding machine drill rest, P. E. Shee 927,757 

Ground, machine for preparing and ridging 

corn, A. P. Gubrud 928,122 

Gun attachment, shot, O. E. Michaud 927,572 

Gun barrels, transport carriage for portable 

recoil, H. Kanonenberg 927,860 

Gun protecting shield, Lauber & Kanonen- 
berg 927,863 

Gun, shot, O. E. Michaud 927,573 

Guns, fluid brake for recoil , Lauber & 

Bominghaus 927,862 

Harae fastener, F. O. York 927,627 

Handle, R. R. Brakeman 928,101 

Harness, C. R. Austin 927,924 

Harrow, P. Hari 928,046 

Harrow attachment for plows. C. H. Meyers 928,210 
Harrows, lock jointed foldable draft beam 

for sectional, E. C. Clausen 927,713 

Harvesting machine, corn, W. H. Tilson 927,613 

Harvesting machine, corn, E. Laking 927,660 

Hat badge. H. F. W. Arnold 927,763 

Hat pin, R. V. Skinner 927,888 

Hats of straw, palm leaf, and the like, 

manufacture of, H. P. Pearson 927,674 

Hay, device for transporting and weighing 

baled, E. McGlinchay 927.580 

Hay fork, double harpoon, P. A. Myers 927,579 

Hay press, S. Carr 927,829 

Hay sweep, J. A. Schertz 927,883 

Headlight, C. L. Betts 927,768 

Heater. See Water heater. 

Heating by aid of vacuum, system of, C. 

C. Peck 927,591 

Heating system, E. H. Gold 928,041 

Heating system, low-pressure fluid, B. H. 

Gold 928,040 

Heel cushion, M. B. Crane 927,831 

Hoisting cylinder, M. F. Berry 928,100 

Hog ring, R. Roethlisberger 928,155 

Horseshoe, A. Kerry 927,731 

Horseshoe calk, H. W. Schoen 927,884 

Hose coupling, M. G. Otis 927,589 

Hose nozzle, E. C. Delene 927,837 

Hose pipe, W. R. Calvert 927,635 

Hose rack, R. D. Wirt 927,623, 927,624 

Hot air furnace, C. A. Simonton 927.608 

Husking roll, A. Rosenthal 927,814 

Hydraulic pipe, J. T. Langford 928,233 

Igniter device, electric, L. Baskin 927,704 

Ignition systems, induction coil for, B. L. 

Lawton 928,204 

Incubator, H. H. Charles 927,711 

Incubators, device for rotating eggs in, D. 

A. Callawav 927,709 

Index box, B. L. Roberts 927,754 

Indicating mechanism, C. W. Canine 927,636 

Insulating stud, L. E. Underwood 928,084 

Insulator support, F. Woodmansee 927,701 

Insulators, manufacture of spar, F. M. 

Locke, reissue 12,992 

Invalid's chair, E. B. Higgins 928,051 

Iron a product having cutting and other 

properties of high-grade tool and high- 
speed steel, producing from foundry, E. 

A. Custer 927,495 

Iron, metal product from cast, E. A. Custer 927,496 
Iron or steel for casting, preparation of, P. 

Rakowicz 927,678 

Ironing table. C. W. Dodsworth 927,841 

Jar closure, J. E. Barranger 928,098 

Jewelry catch, safety, A. O. Burgess 927,827 

Joint connection, knuckle, M. Kelly 927,978 

Journal bearing, L. J. Aldridge 927.471 

iKey fastener, W. Ourlett 927,835 



Key hook, N. L. Thomas 928,006 

Klnetoscope, A. C. Roebuck 927,875 

Kitchen implement, G. Konigstein 928,134 

Kite, box, C. Gruber 927,965 

Knee warmer, D. L. Galbraith 927,785 

Knitted fabric, R. W. Scott 928,221 

Knitted fabric, ribbed, R. W. Scott 928,222 

Knitting machine, N. J. Winlund 927,915 

Knitting machine, Wilson & Paquette, 

928,165, 928,166 
Knitting machines, fashioning device for 

straight, C. H. Usher 928,229 

Lacing hook setting machines, spacing mech- 
anism for, W. F. Fraser 927,647 

Ladder, O. Colborne 927,491 

Lamp, arc, G. E. Stevens 928,161 

Lamp, arc, Fleming & Halvorson 928,189 

Lamp, central draft incandescent oil, C. 

Blankenburg 927,769 

Lamp, filaments, manufacturing electric, W. 

von Bolton 927,935 

Lamp, incandescent gas, H. Blau 927,770 

Lamp, incandescent petroleum, A. B. 

Krzywiec 927,804 

Lamp safety attachment A. Karnat 927,974 

Lamp socket and bulb remover and replacer, 

electric, D. L. Webb 927,908 

Lantern, tubular, C. Bergener . . . ." 927,767 

Lanterns, bail holder for, F. K. Wright... 927,760 
Lanterns, operating means for signal, O. 

R. Milliron 928,208 

Latch for doors, gates, windows, etc. , B. 

R. Crampton „ 928,030* 

Latches, emergency exit attachment for 

knob, A. M. Hood 927,654 

Lathe head, G. F. Fisher 927,960 

Lathe stocks, means for securing movable, 

C. D. Young 927,628 

Lathe structures or the like, controlling 

mechanism for, F. Hardinge 928,045 

Laundry articles, marking machine for, C. 

W. Canine 927,487 

Leather goods, S. Zeugschmidt 927,761 

Leather or artificial patent leather, making 

patent, G. R. De Montlord 928,235 

Leather staking machine table, F. F. Slo- 

comb 927,609 

Legging fastener, M. H. Marcus 927,986 

Lens grinding machine, B. F. Clark 927,949 

Lid, short center, H. C. Goeltz 927,649 

Lightning system, W. L. Bliss 927,482 

Lightning arrester, Hewlett & Merriam . . . 928,049 
Limb knee joint, artificial, J. H. Jepson... 927,973 
Liquid cooling apparatus, F. Bauer. 927, 765, 927,766 

Liquid dispenser, S. Lippstadt 928,059 

Liquid fuel heating burner, M. Greatz. . . . 927,851 
Liquid receptacle, locking and controlling 

device for, J. G. Williams 927,621 

Liquid separator, centrifugal, P. L. Kimball 928,130 
Liquids, apparatus for filling receptacles 

with, D. Landau 927,983 

Liquids, regulator for the flow and level of, 

P. Sutherland 927,899 

Lithographic stone artificially, manufacture 

of, T. M. Thorn 927,822 

Locomotive attachment, C. E. West 928,093 

Loom shuttle, I. Snow 928,077 

Looms, pick matching mechanism for auto- 
matic weft replenishing, Leitner & 

Johnson 927,662 

Luggage carrier, L. E. Draper 927,956 

Magnet, lifting, A. C. Eastwood 927,513 

Mail bag, W. A. Carpenter 928,106 

Mail bag crane, G. J. Ford 928,117 

Mail box signal, rural, W. E. Hart 927,652 

Mail box support, H. Skreberg 928,075 

Mall carrier, rural, G. B. Clark 927,489 

Mantle holder, A. Herskovitz 927,725 

Manure collector and conveyer, M. J. Hager. 928,123 

Manure loader, Dieleman & Rietveld 928,187 

Manure scraper, Dieleman & Rietveld 928,186 

Marble, artificial, J. Mitats 928,061 

Mashing machine, A. R. Keller 927,976 

Massage tool, H. A. Grass 927,786 

Mat. See Table mat. 

Match safe, E. A. Bolen 928,023 

Matrix making and drying machine, A. 

Waldt 927,615 

Mattress carrying device, E. Donner 927,506 

Measure, tailor's, M. Ciervo 927,948 

Measuring cover for cans, R. Hirsch 928,052 

Measuring device, skirt, E. F. Stenman.... 927,819 

Measuring instrument, A. Giannousis 927,523 

Medicaments, atomizing solid, G. Fusch 928,038 

Merry-go-round, H. C. Draper 927,508 

Metal mold, permanent two part, R. A. Pit- 
man 928,151 

Metal pieces, apparatus for centering sym- 
metrical, K. A. Soderstrom 927,890 

Metals and metalloids from lead and cop- 
per slags, recovering volatile, W. 

Witter 927,916. 

Microphone, G. Angelini 928,096: 

Milking machine, E. L. Story 927,896; 

Milling machine, A. L. De Leeuw 927,776; 

Mining, apparatus and method for, C. A. 

Bray 927,939 

Molder's flask, E. T. McHugh 928,000" 

Molders' flasks, match plate for, E. T. 

McHugh 927,999 

Molding polishing machine, A. Stake 927, 69^ 

Mosquito bar frame, J. G. Malaby 927, 73H 

Motor controller, electric, V. E. Chamberlin. 928,028 
Mowing machines, brush cutting attachment 

for, J. C. Stevens 927,612 

Musical instrument, self -playing, F. W. 

Draper 927,507 

Musical instruments, expression device for 

mechanical, J. O'Connor 927,587 

Musical instruments, mechanism for plaving, 

I. B. Smith "... 927,692 

Mustache guard, C. A. Steele, Jr 927,892 

Necktie, W. A. Keys 927.979 

Nut tapping and other machines, automatic 

feed hopper for, F. C. Tyler 927,902 

Nut tapping machine, F. C. Tyler 927,901 

Oarsmen's apparatus, J. II. Cunningham... 927,833 

Oil burner, A. H. Light 927,561 

Oiler, windmill, H. A. Mowrpy 927,669 

Oiling device, saw, J. & H. Scburing 927,756 

Operator's key, R. H. Manson 927,664 

Ore dressing machines, slime breaking at- 
tachment for, J. O. Dimmick 927,954 

Organs, pianos, etc. ,/ key for, G. L. Cheney. 927,945 

Oxids, producing, H. L. Doherty 927,644 

Ozone generator, T. Friedlander 927,519 

Package cover or receptacle, A. S. C. 

Sneath 928,159 

Padlock. C. E. Johnson 928,201 

Pail, milk, H. J. Behrens 927,481 

Paint in barrels, agitator for, W. L. Cooke. 927,952 

Painting apparatus. G. A. Price 927,872 

Pants stretcher and presser, combined, S. 

G. Austin 927,630 

Paper bottles, making, G. L. Jenkins 927,801 

Paper coating machine, J. B. Morrow 927.995 

Paper pail. Rike & Klin 928,21S 

Patterns, laying out, V. Evangelista 927,845 

Pen attachment, fountain, R. E. Buschek.. 928,105 

Pencil marking machine, H. Dumars 927.509 

Perforator, W. . Flett 927,846 

Petroleum burner, A. Pecot 927,592, 

Phonograph records, turning and smoothing 

device for, F. Able, Jr 928,015; 

Photographic fla«h light apparatus, S. Roes- 

ner 927,876; 

Piano playing mechanism, pneumatic, G. P. 

Brand 928,102; 

Pie and cake lifting and turning device, 

W. C. Thompson 927.823; 

Pie machine, O. Colborne 927,490 

Piling, sheet, W. L. Gibb 927.963, 927,964 

Pin cutting and separating machine, W. B. 

Louthan 928.206 

Pipe cleaning apparatus, beer. J. R. Steiger 927,893 

Pipe coiling machine, L. C. Schneider 928,220 

Pipe coupling, flexible metallic, W. W. Kil- • 

Patrick 927,659 

Pipe joint forming machine, F. Deering.... 927,836 
Pipe lifting and separating apparatus, J. L. 

Hendershot 927,854 

Pipe wrench, E. M. Peterson 928,150 

Pipe wrench, H. C. Ray 928,216 

Planer for narrow work, wood, C. W. H. 

Blood, reissue 12.986 

Planter, R. R. Langley 928.203 

Planter attachment, corn, F. Fisher 927,518 

Planter attachment, corn, E. A. Jones 927,858 

Planter, corn. D. F. Shular 927.607 

Planting machine. R. R. Langley 927,555 

Plaque hanger. M. Kaufman . . .' 928,132 

Plaque stretching machine, A. L. Bausman. 927,928 
Plaster boards, machine for manufacturing, 

J. R. Spear 928,078 
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Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COIiUMN CAREFULLY.- You will find 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these poods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
le no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. 

MUNN & CO. 



BUSINESS OPPORTUNITIES. 

WANTED.— Manufacturer to handle match box and 
automatic cigar-tip cutter (Patent No. 924.631) on roy- 
alty. Nothing like it patent fid. Write for model. Ad- 
dress G. L. Buckman,212B St., S. E-, Washington, D. C. 
• 

inquiry No. 8S68.- 
buttons. 



Wanted to buy nickeloid for 



WANTED, by established manufacturers of metal 
specialties, patents of metal specialties which could be 
sold to the carriage or hardware trade. Answer, giving 
full description, f'ately & Ettling, Cortland, N. Y. 

Inquiry No. S91 8.— For manufacturers of *'Wydt*s 
Electro-Catalytic Sparking Plug." 



PATENTS FOR SALE. 

FOR SALE.-Patent No. 916,512. Self timing speed 
indicator. A most improved instrument. Center runs 
idle till clutch is thrown in. When revolutions for the 
desired time are registered it will disconnect auto- 
matically, thus no watch is needed, nor lieht One 
hand can operate it. which is convenient for shaf tsnear 
floor or ceiling. Simple in construction and cheap to 
manufacture. K.Weiss, 118 Cherry St., Water bury, Conn. 

Inquiry No. S921.— For the manufacturers of gilt 
paper, 

FOR SAIiE.-Patent No. 896,602. Revolving wrench. 
Is a parallel jaw pliers with revolving handles, which 
will grip tight or revolve loose as desired in either di- 
rection. Very quick mntion for turning screws, nuts, 
etc Have many requests to put this wTench on the 
market. K. Weiss, 118 Cherry St., Waterbury, Conn. 

Inquiry No. 89U£<— Wanted the address of Wortta- 
ington Boiler Co. 

FOR SAIiE.-Patent No. 921,806. Just, issued. Can be 
made the biggest little thing going. Demand already 
created. Small cost to manufacture. Address In- 
ventor, No. 2318 Whittemore Place, St. Louis, Mo. 

Inquiry No. 8931-— For parties who manufacture 
the Western Stump Borer for boring stumps. 

FOR RALE.-Rights under IT. 8.. French and Italian 
pboto-sculpture patents. A device of extreme accuracy, 
yet flexible. See Scientific American. July 10. J. Ham- 
mond Smith, University of Pittsburgh. 

Inquiry No. S941-— For manufacturers of ma- 
chinery for making fly screens. 

FOR SALE.— TT. S. Patent No. SS5JS7; Franca, No, 
334,24L; England, No- 19,13S. ^(«el railway joint. NnfJah 
ptatGfl needed. Sure money maker. No reasonable offer 
refused, Address Wilbur II, Reel, PeniiBStroTOt N, J, 



FOR SALE. 

FOR SALE.— Specialty for manufacturers. Dental 
floss holder, patented May, 1909. For further particu- 
lars apply direct to inventor, T. A. Tubbs, Seattle, 
Wash., care H. S. Emerson Company. 

Inquiry Jio. 89<>0.— For the address of the Wind- 
sor Mfg. t^o., man uf acturere of waterproof collars and 
enfls. 



HELP WANTED, 



YOUNG MAN, graduate of some school in mechani- 
cal eneineermg, for position in woodworking plant in 
small Tennessee town. Good opportunity for advance- 
ment. State experience, if any. and salary. Answer 
" Position," Box 773, New York. 



Inquiry No. S966.- 

Cohendet Motor Co. 



Wanted the address of the 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
timates should be obtained in advance. Address 
Muiin & Co., List Department, Box 773, New York. 

Inquiry No. S969.— Wanted machines that make 
accordion dress plaiting (steam). 

A LIST OF 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address Munn & Co., List department. 
Box 773, New York. 

Inquiry No. 8974.— For address of firms inter- 
ested in rtshing reels. 

Inquiry No. S977.— For manufacturers of ma. 
chinery for manufacturing denatured alcohol. 

Inquiry No. 8978.— Wante* the address of manu- 
facturers of dry pans or crushers to grind sand for 
plastering and cement works. 

lnauiry No. S9S0.— For the address of manufac- 
turers of mortars and pestles that are used by druggists. 

Inquiry No. 89S4. -Wanted the address of the 
manufacturers of Cypress wash tubs. 

Inquiry No. 8987.- Wanted, the manufacturers of 
the Van Winkle, W»t*s & Sonet, and the Weber power 
meters. 

Iuquiry No. 8990. -For information regarding 
shoes not made of leather but similar to the same and 
are as durable. 

Inquiry No. 8996.— Wanted addresses of manu- 
facturers of machinery for working orange wood mani- 
cure sticks. 

Inquiry No. 8997.— Wanted the address Of the 
manufacturers of bread or cake boxes. 

Inquiry No. 8999.— For manufacturers of com- 
bine^ clothes and clothes pin receptacle. 

Inquiry No. 90O1.— For the address of progressive 
manufacturers of fruit jars. 

Inquiry No. 9003.— For the address of parties 
who make 4l Invar" or other metals having a low co- 
efficient of expansion. 

Inquiry No, 9004.— Wanted to huy machinery 
BuUnDla for grinding, atfilng and preparing confced 
Cereals; also pacltlnp same lu cartona. 

Inquiry No. !M»05.— For the addres3 of manufac- 
turers of 4 oz. cylindrical paper boxes. 

Inquiry No. 9000.— Wanted to buy a machine that 
will sew or clamp a thin two-ply wood cover on to the 
top of a bushel basket, wiring and seating it quickly by 
power machinery. 

Inquiry No. 9007.— Wanted, a tin churn for churn- 
ing milk that has a wire spring at top and bottom of 
churn and operated by pressing the wire springs. 

Inquiry No. 9008.— For manufacturers making a 
specialty of match boxes. 



Plow, I\ TJ. Arras 927,703 

Plow attachment, J. A. Batson 927,479 

Plungers, stroke regulator for, 1 la rrison & 

Peterson 928,193 

Pool table, E. Suedaker 928,160 

Powder bag and cup, combination, C. Brcit- 

meyer 927,826 

Powder box, spring top, G. F. Miller 927,575 

Press for forming hollow articles, R. L. 

Williams 927,622 

Printing directly on the surfaces of bottles, 

machine for, B. W. Allen 927,762 

Printing form and making the same, litho- 
graphic, G. G. Murray 927,577 

Printing form and type, W. G. Reynolds... 927,873 

Printing machine, J. S. Duncan 927,510 

Printing press, fabric multicolor, O. Walther 927,616 

Printing press gripper, C. A. Harris 927,853 

Printing press, rotary, H. F. Bechman 927,931 

Projectile, armor piercing, C. Grutiwald. . . . 927,852 
Projectile charging apparatus, H. Maxim. . 927,867 

Propelling system, vessel, T. Motton 927,996 

Propulsion, marine, Flynn & Patnode 928,035 

Pruning implement, H. A. & R. Barnard 928,018 

Puffing iron, Hornberger & Bath 928,054 

Pulley, W. R. Routt 928,071 

Pulley made in two parts, rope, J. F. 

Henry 927,969 

Pulp, manufacturing wood, C. B. Clark 927.950 

Pulp mill reclaiming apparatus, C. B. Clark. 927,951 

Pulp press attachment, J. O. Hunt 927,856 J 

Pulpor, J. L. Walton 928,009 

Pump, distributing, W. E. S. Strong 927,759 

Pump for drawing and measuring liquids, 

H. L. Darwood 928,031 

Pump for soap dispensers, S. Lippstadt . . . . 928,139 

Pump, lubricator, G. J. & J. J. Arends 927.923 

Pump or blower, rotary, E. Eickhoff 928,034 

Pump, water motor, B. Pickering 928,215 

Pumps, working head for power, P. A. 

Myers 928,234 

Pyro electric generator, G. J. Vokel 928,089 

Rack. See Corn rack. 

Rail clamp, W. Berry 928.020 

Rail joint, E. W. Gorsuch 927,650 

Rail joint,. J. Fait 927,720 

Rail joint, R. II. Marsh 927,987 

Rails to metallic ties, means for securing, 

Berryman & Turner 928,173 

Railway crossings, block scystem for, G. W. 

Nistle. ot al 928,148 

Railway fastening, C. H. Cornell 928.231 

Railway Ash plate, J. A. Belk 927,932 

Railway interdependent signal and switch 

apparatus, F. Prochaska 928,004 

Railway, pleasure, F. R. & R. B. Fageol . . 927,517 
Railway rail tie and rail fastening, J. 

Timms 928,008 

Railway safety device, Weber & Montgom- 
ery 927,900 

Railway signal torpedo, F. Dutcher 928,114 

Railway switch, A. A. Long 927,564 

Railway switch lock. J. O- Hale 927,789 

Railway switch, self -latching automatic. J. 

N. W. Porter 927,677 

Railway tie and rail clamp, composition, I.,. 

C. Mensch 927.666 

Railway track, L. Clark 927,830 

Railway track guard. H. Marshall 927,565) 

Ratchet wrench, O. M. Weir 927,618 

Razor, safety, C. A. O'Neill 927,588 

Reflecting device and sound conveyer, com- 
bination, L. Weglein, Jr 927,910 

Reflectors, supporting socket for, W. II. 

Spencer 927,818 

Refrigerator, W. A. Merralls 927.571 

Refrigerator, car. W. R. Stokely 927.820 

Relay, R. H. Manson 927.739 

Relay, E. R. Brodton 928,104 

Resonator, P. E. Finlay 927,959 

Returning machine. A. L. Beruardiu 928,172 

Ringing and talking device, selective, Staler 

& Smiley 927.816 

Road machine, M. M. Sickler 927.RR7 

Rock drill, S. W. Brothers 927,940 

Roof, temporary, J. C. Gabler 928.039 

Rotary engine, J. F. .Beariuger. et al 927.929 

Rotary esgine, Wunderlich & Koerber 928.094 

Rotary inline, F. P. Nichols 928.147 

Rotary motor. Chapman & Shoemaker 927.639 

Rotaty steam engine, W. M. Farrow, Jr. . . 927.781 

Rule joint, folding, C. Bodmer 928,174 

Ruling machine pen clamping device, C. Bur- 
rows 927,634 

Saddle mechanism, top roll, L. T. Houghton, 

927,539, 927.540 

Sash fastener, C. O. Harlan 927.967 

Sash lock, F. H. Woolley 928,014 

Sashes and doors, water excluding bar for 

casement. L. H. Peters 928.065 

Saw blades or other tools, forming the clasps 
of the interlocking portions of extensible 

frames for, A. M. Remington 928.217 

Saw lubricator, hand. C. E. Lowe 927.866 

Saw machine, P. R. Kramer 927.551 

Saw machine, power hack, C. Rasmusseu.. 927.751 
Saw tension device, band. F. T. McDonough 928.211 

Sawing machine, S. M. Krawchenko 928,135 

Scaffold hanger, D. P. Chesebro 927,946 

Scow, dumping, F. P. Eastman 927,957 

Screw drivers, etc., operating attachment for, 

P. S. Peterson 928,003 

Seal, box, W. M. Brooks 928.176 

Sealing wax pot, E. E. Saums 928.072 

Seed delinting machine, cotton, K. J. 

O'Brien 927,586 

Seed separating machine, E. H. Geise 928,120 

Seed stand, R. Nicholson 927,671 

Selective systems, sender for, F. G. Agrell. 927,469 

Separator, G. W. Christopb 927,712 

Separator, G. R. Sherwood 927,885 

Sewing machine bobbin thread controller. P. 

Mills 927,993 

ewing machine needle bars, silk feeding 

hook attachment for. J. C. Haussler 927,795 

Shade and curtain guide, window, C. I<\ 

Linck 927,864 

Shade fixture, window, J. A. Churchill 927,947 

Shade roller, window, W. L. Marion 928,060 

Sharpening knives in cloth machine, means 

for, A. A. Simon 927.689 

Shock absorber, G. C. Murray 927,810 

Shoveling board. C. A. Fleming 928,116 

Shutter, window, F. E. Domscbeit 927,777 

Sifter, flour, I. Wantling 927,697 

Signal. See Mail box signal. 

Signal system, E. F. Bliss 928,021 

Signaling system, H. O. Rugh 927,602 

Signaling system and magneto hand genera- 
tor therefor, harmonic. R. H. Manson.. 927,663 
Silicates of aluminium for the purpose of ob- 
taining valuable products, treating, A. 

Sindiug-Larsen 927,758 

Sink, E. R. Goode 927,524 

Sled propeller. W. J. Wilson 927,912 

Slicing machine, J. I. McCormick 927,747 

Smoke shade hanger, G. Bible 927,933 

Snow guard, J. Gery 927,522 

Snow plow, J. W. Russell 927,682 

Sound box, counterbalanced, W. N. Denni- 

son 927,505 

Sounding machine, navigational, W. Thomp- 
son 928,007 

Speed indicating machine, S. A. Campbell.. 927,828 
Speed mechanism, variahle, C. L. Groh- 

mann 927,525 

Speed regulator and brake, combined, W. N. 

Dennison 927.5H 

Speed regulating and brake mechanism, F. 

C. Craw 928,182 

Spinning frames, receptacle for travelers for 

ring, L. S. Burbank 928,177 

Spring bolt, safety, ». S. Welch 927,824 

Square, T. C. Htwland 927,972 

Square, try, C. G. Larson 927,556 

Stacker, portable hay. C. V. Kahoa 928,232 

Stage noise cabinet, J. C. S. Rousselot 928,070 

Stamp affixing device, C. L. Peters 927,749 

Stamp box, postage. P. H. Jung 927,655 

Stanchion, swing, R. Logan 927,562 

Staves, machine for threading bands in, D. 

E. Vanvactor 927,696 

Stay bolts, etc., machine for making, J. A. 

Eden, Jr 927,514 

Stencil cutting machine, S. Elliott 927,842 

Sterilizer. R. P. Barnstead 927,764 

Stone drill, C. E. Hall 927,723 

Stove, gas. C. P. Hensley 928,048 

Stropping handle, J. C. Morgan 928,140 

Suit, lady's rain, D. Hurley 927,542 

Surfacing and polishing machine, J. H. 

Prugh 928.154 

Surgical instrument, W. A. Whitlock 928,011 

I Sweep rake, S. P. Martin 927,740 




Foot Mid 

Power 
Screw Cutting 



'Star" . 
£t Lathes 

FOR FINE, ACCURATE WORK 

Send for Catalogue B, 

SENECA FALLS MFC. CO. 

695 WaterStreet, 
Seneca Falls, N. Y„ U. S. A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Veeder Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Free. 

VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn. 

Cyclometers, Odometers, 
Tachometers. Counters 
and Pine Castings, 

Represented in Great Britain ky 
Messrs. IYIarkt & Co., Ltd., 6 
City Road, Fiashury Square, 
London, E. C, England. 



Price 





A Homemade 100=Mile 
Wireless Telegraph Set 

Read Scientific American supplement ]605for a 
thorough, clear description, by A. Frederick Collins, of 
the construction nf a 100-mile wireless telegraph outfit 
Numerous, adequate diagrams accompany the text. 
price 10 cents by mail. Order from your newsdealer or 
from 

MITNN & CO., 361 Broadway, New York 




!$60 



GOES LIKE SIXTV 

i SELLS lIKESIXTYj 

H« SELLS FOR SIXTY 

IflimilJJf 1 ! GILSON 
ENGINE 

ForPuropinB, Cream 

iratars. Churn*, wash Ma- 

:.. . etc. FREE T RIAL 

A»t for catalog all sizes 

Gilson mfg.co. ace ffirkSt. rartWMbtosta^Wla. 



Are you interested in Patents, Model or Experimental 
work? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

will be sent to yon on request. 

KNICKERBOCKER MACHINE WORKS, Inc., 

8-10.13 Jones Street, New York 



WELL 



DRILLING 
MACHINES 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted on 
wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can operate 
them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



Made in the largest and most 
up-to-date plant in the world 

devoted exclusively to the manufacture 
of two-cycle marine motors. 

Wire your order and have motor 
shipped same day 

This is only possible because 
of our enormous output* 

Write for onr bpaati- 
f II I (Airee-color fllltJl3l>f*— 
H'a J>A education in mar- 
ine motors. 

Stocks of Gray Motors 
carried in Boston, New 
York, Philadelphia, Balti- 
more, Norfolk, New Or- 
leans, St. Louis, Chicago, 
L«a Angeles, San Fran- 
cisco, Seattle, Toronto and 
St. Johns. 

GRAY MOTOR CO. f 11 Left Slr«r r Detroit, Mich. 




Write for catalog of 

boat '"•■•'. engine 

acGensoTieti* 



Schools and Colleges 



Mackay School of Mines 

^^^ m University of Nevada ^^^^ 



Best equipped mining school in the countiy — all build- 
ings of special construction. Faculty composed of promi- 
nent engineers and every department in charge of expe- 
rienced instructors. Located close to great mining district 
— students obtain both wages and practical experience 
during vacations. Splendid climate— every opportunity 
for outdoor life amid beautiful surroundings. Regular 
term opens August 23rd. For detailed information address 



JOSEPH E. STUBBS, President 



Reno, Nevada 



Rose Polytechnic Institute, Terre Haute, Indiana 

A College •? Engineering. Courses in Mecnnnical, Electrical, Civil 
and Chemical Engineering and A rchitect.nre. Extensive Shops, well 
equipped Laboratories in all departments. Expenses low. Twenty-sixth 
yffar. For Catalogue containing full information and professional 
reRiatnr of aVmn! 5 ndrirnsg C L. MEEti, IVeatdc-itt. 



Learn Watchmakin 



sit 



We teach it thoroughly in as many months as 
formerly took years. Does away with tedious appren 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 
ST. LOTUS WATCHMAKING SCHOOL* St. Louis, Mo. 



J , NOW READY 



The Design and Construction of 
Induction Coils 

By A. FREDERICK COLLINS 

8vo. 295 Pages and 160 Illustrations, made from original 
drawings made especially for this book 

PRICE $3.00 

THIS work gives in minute details 
full practical directions for making 
eight different sizes of coils, vary- 
ing from a small one giving a H-inch 
spark to a large one giving 1 2-inch 
sparks. The dimensions of each and 
every part down to the smallest screw 
are given and the descriptions are written 
in language easily comprehended. 

Much of the matter in this book has 
never before been published, as, for 
instance, the vacuum drying and im- 
pregnating processes, the making of 
adjustable mica condensers, the con- 
struction of interlocking, reversing 
switches, the set of complete wiring 
diagrams, the cost and purchase of ma- 
terials, etc. It also contains a large num- 
ber of valuable tables, many of which 
have never before been published. 

It is the most complete and authoritative work as yet pub- 
lished on this subject. 

Following is a list of the chapters: 

I. The Development of the Induction Coil. 

II. Theory of the Induction Coil Simply Explained. 

III. Some Preliminary Considerations. 

IV. Forming the Soft Iron Core. 
V. Winding the Primary Coil. 

VI. The Insulation Between the Primary and Secondary 

Coils. 

VII. Winding the Secondary Coil. 

VIM. Winding the Secondary Coil (continued") 

IX. Vacuum Drying and Impregnating Apparatus. 

X. Constructing the Interruptor. 

XI. Building up the Condenser. 

XII. Adjustable Mica Condensers. 

XIII. Reversing Switches and Commutators. 

XIV. Spark-Gap Terminals and Other Fittings, 
XV. The Base and Other Woodwork. 

XVI. Wiring Diagrams for Induction Coils. 

XVII. Assembling the Coil. 
XVIII. Sources of E.lectromotive Force. 

XIX. The Cost and Purchase of Materials. 
XX. Useful Tables, Formulas, Symbols, and Data. 

Send for full Table of Contents 

L— MUNN & CO., Publishers, 361 Broadway, New York 




Reduced Fac-simile Intermediate Sized Induction Coila. 
Completed, 4. 6, or 8 inch Coil. 




Reduced Fac-simlle. 
Simple Impregnating Chamber. 



Please mention the SCIENTIFIC AMERICAN when writing to advertisers 



) 1909 SCIENTIFIC AMERICAN, INC 



July 31, 1909. 



Scientific American 



83 



Home-Made 
Experimental Apparatus 



In addition to the following articles, the 
Scientific American Supplement has published 
innumerable papers of immense practical value, 
of which over 17,000 are listed in a carefully 
prepared catalogue, which will be sent free of 
charge to any address. Copies of the Scientific 
American Supplement cost 10 cents each. 

If there is any scientific, mechanical, or en- 
gineering subject on which special information 
is desired, some papers will be found in this 
catalogue, in which it is fully discussed by 
competent authority. 

A few of the many valuable articles on the 
making of experimental apparatus at home are 
given in the following list: 

ELECTRIC LIGHTING FOE AMATEURS. 
The article tells how a small and simple ex- 
perimental installation can be set up at home. 
Scientific American Supplement 1551. 

AN ELECTRIC CHIME AND HOW IT MAY 

BE CONSTRUCTED AT HOME, is described in 
Scientific American Supplement 1566. 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientific Ameri- 
can Supplement 1566. 

HOW TO MAKE A 100-MILE WIRELESS 
TELEGRAPH OUTFIT is told by A. Frederick 
Collins in Scientific American Supplement 1605. 

A SIMPLE TRANSFORMER FOR AMA- 
TEUR'S USE is so plainly described in Scien- 
tific American Supplement 1572 that anyone can 
make it. 

A I/4-H.-P. ALTERNATING CURRENT DY- 
NAMO. Scientific American Supplement 1558. 

THE CONSTRUCTION OF A SIMPLE PHO- 
TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
APPARATUS is simply explained in Scientific 
American Supplement 1574. 

A SIMPLE CAMERA-SHUTTER MADE OUT 
OF A PASTEBOARD BOX, FINS, AND A 
RUBBER BAND is the subject of an article in 
Scientific American Supplement 1578. 

HOW TO MAKE AN AEROPLANE OR GLID- 
ING MACHINE is explained in Scientific Ameri- 
can Supplement 1582, with working drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY. 

In this article it is shown how a lamp chimney 
may serve to indicate the pressure in the in- 
terior of a liquid; to explain the meaning of 
capillary elevation and depression; to serve as a 
hydraulic tournique, an aspirator, and intermit- 
tent siphon; to demonstrate the ascent of liquids 
in exhaustive tubes; to illustrate the phenomena 
of the bursting bladder and of the expansive 
force of gases. Scientific American Supplement 
1583. 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS- 
UREMENTS is described in Scientific American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEPEN- 
DENT INTERRUPTER. Clear diagrams giving 
actual dimensions are published. Scientific 
American Supplement 1615. 

AN EASILY MADE HIGH FREQUENCY AP- 
PARATUS WHICH CAN BE USED TO OB- 
TAIN EITHER D'ARSONVAL OR OUDIN CUR- 
RENTS is described in Scientific American 
Supplement 1618. A plunge battery of six cells, 
a two-inch spark induction coil, a pair of one- 
pint Leyden jars, and an inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described in Scientific American Supple- 
ments 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100- 
MILE WIRELESS TELEGRAPH STATION is 
clearly explained, with the help of diagrams, 
In Scientific American Supplement 1622. 

THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT- 
FIT, illustrated with diagrams, Scientific Ameri- 
can Supplement 1623. 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE, 
illustrated with diagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien- 
tific American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555. 

THE DEMAGNETIZATION OF A WATCH Is 
thoroughly described in Scientific American Sup- 
plement 1561. 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
with the help of illustrations, in Scientific 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT is outlined 
in Scientific American Supplement 1594. 

Good articles on SMALL WATER MOTORS 
are contained in Scientific American Supplement 
1494, 1049, and 1406. 

HOW AN ELECTRIC OVEN CAN BE MADE 
is explained in Scientific American Supplement 
1472. 

THE BUILDING OF A STORAGE BATTERY 

is described in Scientific American Supplement 
1433. 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup- 
plement 1210. 

A WHEATSTONE BRIDGE, Scientific Ameri- 
can Supplement 1595. 

Good articles on INDUCTION COILS are con- 
tained in Scientific American Supplements 1514, 
1522, and 1527. Full details are given so that 
the coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE is described 
in Scientific American Supplement 966. 

A MODEL STEAM ENGINE is thoroughly de- 
scribed in Scientific American Supplement, 1527. 

HOW TO MAKE A THERMOSTAT is ex- 
plained in Scientific American Supplements 1561, 
1563, and 1566. 

ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554. 

A WATER BATH, Scientific American Supple- 
ment 1464. 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained in Scientific 
American Supplement 1562. 

Each number of the Scientific American Sup- 
plement costs 10 cents by mail. 
. Order from your newsdealer or from 
MUNN & CO., . 361 Broadway, New York 



Sweeper, pneumatic, A. E. Moorhead 

Switch handle, electric, C. D. Piatt 

Switch operating device, G. A. & J. F. 
Schwebel 

Switch stand, W. O. Hardage 

Table locking device, folding, D. Buel 

Table mat, H. M. Kaylor 

Tally card, B. D. McKenna 

Telegraphy, wireless, J. H. Cuntz :.. 

Telephone coin box, C. S. Ellis 

Telephone divided multiple switchboard sys- 
tem, W. Aitken 

Telephone metering system, R. M. Eaton.. 

Telephone system, M. Baumer 

Telephone system, selective, H. G. Guyle. . . 

Telephone transmitters, hygienic attachment 
for, E. C. Smith 

Thill, vehicle, P. E. Ebrenz 

Tile, Miller & Huggins 

Tile machine, Stewart & Schenk 

Tile mold, J. H. Stewart 

Timepiece, E. Aufiero 

Time recorder, workman's, F. G. Lake.... 

Time recording device, E. S. Bassett 

Time switch, automatic, J. & J. Jones, Jr. 

Tire, J. C. Barker 

Tire, armored, S. T. Moser 

Tire and clamping means, pneumatic, H. M. 
Hartman 

Tire protector, W. Green 

Tire protector, C. E. Kimball 

Tire repair device, O. C. Reich 

Tire, vehicle, D. Pollard 

Tobacco box, sheet metal pocket, W. J. 
Chambers ; 

Toilet chair, W. F. Hedstrom 

Tongs, E. J. Walker 

Tongue switch, E. T. Alburger, Jr 

Tool for breaking bands, wire, and the like, 
J. M. Heckman 

Tool handle, C. B. Stanley 

Tool head, rotary, A. E. Church 

Tool holder, C. Karpa 

Tool, refilling, J. E. Graybill 

Tool shank, O. F. Sullivan 

Tool, valveless pneumatic, J. F. Clement.... 

Toy, J. C. Turner 

Toy block, L. Johnson 

Toy, detonating, J. A. Dainty 

Toy, illusion, F. L. Oleson 

Transmission apparatus, J. O. Forker 

Transmitter mouthpiece, W. W. Dean 

Trolley, E. Y. Moore , 

Trolley harp mounting, G. L. Adams 

Trolley pole guide, J. P. Brennan 

Trolley wheel, T. A. Gannoe 

Trolley wire switch, H. O. Shissler 

Trolley wire switch mechanism, F. M. Zim- 
merman 

Truck, car, F. Gebhardt 

Truck construction, B. B. Dailey 

Truck, gasolene motor, A. Kabureck 

Truck, rigger's, J. Ross 

Tube mill, G. S. Bmerick 

Tubes and for other uses, machine for 
straightening, L. D. Davis 

Turbine, J. Hormby 927,534 to 

Turbine, D. Burnfield 

Turbine, elastic fluid, C. G. Curtis 

Turbine, steam, D. Kemble 927,657, 

Turning and shaping tools, holder for, B. 
M. W. Hanson 

Typewriter ribbon spool, J. F. O'Connor.... 

Typewriters, line space indicator for, C. C. 
Poole 

Typewriting and adding machines, variable 
automatic spacing mechanism, for com- 
bined, W. L. Dench 

Typewriting machine, O. Woodward 

Typewriting machine, F. W. Sickles, 

928,225, 

Typewriting machine ribbon spool, G. A. 
Seib 

Typographic form, F. H. Richards 

Typographic forms, mechanism- for making, 
F. H. Richards 

Umbrella, Z. F. Dunlap 

Umbrella, J. J. Bardon 

Umbrella drip cup, detachable, R. Winkel- 
man . 

Uncapping tool, A. Rydquist 

Valve, E. Phillipson 

Valve, A. C. Rickseker 

Valve, C. A. Harvey 

Valve, air, F. H. Sauer 

Valve, cap, A. E. Moorhead 

Valve, combined emergency and throttle, 
Callan & Johnson 

Valve device, V. Bloom 

Valve gear and ignition apparatus for in- 
ternal combustion engines, M. Briggs. . . 

Valve mechanism, W. H. & F. M. Spayd.. 

Valve mechanism for engines and compres- 
sors, S. A. Reeve, reissue 

Valve, sand, Irwin & Knowlson 

Valve, water pressure regulating, E. Conley. 

Vapor burner feed device, E. E. Flora.... 

Vehicle, motor, J. W. Davis 

Vehicle spring, C. C. Hayes 

Vehicle spring wheel, T. S. Dunn 

Vehicle wheel, B. S. Stanclift 

Vehicle wheel, elastic tread, J. Murrey... 

Vehicles, apparatus for regulating and con- 
trolling the speed of motor, F. Loos.... 

Vehicles, hydraulic steering check for, H. 
Lemp 

Vehicles, track for single rail, A. E. Davis. 

Vending machine, cigar, F. C. Kainer 

Veneering press, Kaufman & Yohe 

Vessel, compound, E. Drouilly 

Vessel, double walled, G. R. Paalen 

Vibrator, electrical, M. K. Golden 

Vise, T. C. Massey 

Wagon brake, J. Luznicky 

Wagon, dumping, W. Rodenhausen 

Waiter, portable, G. F. Hill 

Washboiler attachment, C. Moletor 

Washing machine, C. Jackson 

Washing machine, W. Neuner 

Washing machine, W. J. Zuill 

Washtub stand, C. Jackson 

Watch, stem winding and setting, W. E. 
Porter 

Watches, etc., winding and hand setting 
mechanism for, H. Roost 

Water closet bowl, A. P. Finkensieoer 

Water closet connection, E. L. Stallings. . . . 

Water gage, J. Torok 

Water heater, D. W. Cunningham 

Water heater, A. F. Moneuse 

Water motor, L. O. Lewis 

Wattmeters, operating alternating current 
mercury, R. C. Lamphier 

Weaner, calf, F. M. Tatman 

Weather strip, C. H. Tibbitts 

Weather strip, metal, P. L. Hedberg. 

Weaving machine, E. Reuter 

Well packer, oil, gas, and water, L. E. 
Robinson 

Wells, installing, H. Frasch 

Wheel. See Trolley wheel. 

Wheel, J. J. Kelly 

Wheel rim, vehicle, E. C. Shaw 

Whip socket, locking, J. T. De Moss 

Windmill, J. Barker 

Windmill governor, P. E. Anderson 

Window bracket, J. W. Flynn 

Window structure, R. Linkletter 

Wines under pressure, apparatus for fermen- 
tation and decantation of sparkling, E. 

Charmat 

Wire cloth rack, W. S. Maxey 

Wire lathing, W. J. Herald 

Wire working implement, C. J. Smith 

Wool, apparatus for supplying liquid to, W. 

J. Murray 

Wreck locator and life saver, combined, F. 
P. Brust 

Wrench, G. C. Winslow 

Zinc ores, reducing, A. H. Imbert 



927,668 
928,152 

927,684 
928,124 
927,773 
928,129 
927,581 
927,641 
928,188 

927,470 
928,115 
928,171 
927,651 

927,817 
927,778 
927,869 
927,895 
928,162 
927,472 
927,805 
928,170 
927,803 
927,477 
928,064 

927,793 
927,787 
927,980 
928,069 
927,676 

927,638 
927,531 
928,090 
927,920 

927,653 
928,227 
928,180 
928,057 
928,044 
927,821 
928,181 
928,228 
927,545 
927,775 
927,748 
927,961 
927,643 
927,994 
928,016 
927,708 
928,119 
928,157 

927,917 
927,962 
927,497 
927,729 
927,879 
927,516 

927,716 
927,536 
928,178 
928,109 
927,658 

927,527 
928,001 

927,750 



927,838 
927,626 

928,226 

927,604 
927,598 

927,597 
928,113 
928,169 

927,914 
928,156 
927,593 
927,753 
927,794 
927,603 
927,808 

927,943 
927,632 

927,484 
927,694 

12,991 
927,544 
927,492 
927,784 
928,110 
927,797 
927,511 
927,891 
927,578 

927,865 

927,735 
928,184 
927,656 
927,975 
928,033 
928,002 
928,043 
927,988 
927,736 
927,813 
927,533 
928,062 
927,727 
927,584 
927,918 
927,728 

927,596 

927,877 
927,783 
927,611 
928,082 
927,494 
928,063 
927,560 

927,733 
928,080 
927,900 
928,194 
927,752 

927,874 
928,036 

927,977 
927,687 
927,501 
928,097 
927,921 
928,190 
927,985 



927,944 
927,570 
928,196 
927,691 

927,998 

927,772 
928.167 
927,857 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the -patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co.. 361 Broadway, New York. 
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Drawing. Copying and Ink Pencils 

are the finest production of a house that has been manufacturing the highest grade 

lead pencils for 148 years ; and has earned a reputation for excellence that has 

made the A \KT T^ A T^TJ'T? famous all the world over. Sold by all sta- 
name of *^ # *" • ■*■ **^^ JUXv j| oners and dea | ers )n jm,,,, and drawing ma teriats. 

Samples worth double the money will be sent you on receipt of 10c. 

A. "W. FABER. 49 Dickerson Street, Newark, New Jersey 




WANTED-A'RIDER AGENT 



IN EACH TOWN 

and district to ride 

_ „ _ _. . _ and exhibit a 1909 

Model "Ranger" bicycle, furnished by us, Our agents everywhere are making money 
fast. Write for full particulars and special offer at once. 

NO MONET REQUIRED until you rr -sive and approve of your bicycle. We ship 
to anyone, anywhere in the U. S. •without a cent deposit in advance, Prepay freight. 
and allow TEN DAYS' FREE TRIAL during: which time you may ride the bicycle and 
put it to any test you wish. If you are then not perfectly satisfied or do not wish to keep 
the bicycle you may ship it back to us at our expense and you will not be out one cent. 
CAPTARY DRIPCC We f uraish the highest grade bicycles it is possible to make at one 
TAW I UH1 rillWCw small profit above actual factory cost. You save Jio to $25 middlemen's 

Srofits by buying' direct of us and have the manufacturer's guarantee behind your bicycle. DO 
JOT BTJ x a, Mcycle or a pair of tires from anyone at any price until you receive our catalogues and 
learn our unheard of factory prices and remarkable special offers to rider agents* 
I VAII Ufll I DC ACTAMICUCn WR en you receive our beautiful catalogue and study 
J IUU If ILL DC Aw I UHIdnCU our superb models at the -wonderfully low prices we 
f can make for 1909. We sell the highest grade bicycles for less money than any other factory. We are 
! satisfied with $1.00 profit above factory cost. BlCXCIiE DEALERS, you can sell our bicycles 

'-■ - '- '- "- arices. Orders filled the day received. 

».*w U <.».» j^^^..- „.«.„.-.„—. -- We do not regularly handle second hand bicycles, but 

"usually have a number on hand taken in trade by our Chicago retail stores. These we clear out promptly 

f ^19 at prices ranging from 83 to 98 or $10. Descriptive bargain lists mailed free. 

TIBFC On ACTED DD An/EC single wheels, imported roller chains and pedals* 

I llfCwl UUAw I Cil - DllAR.COj parts, repairs and equipment ofall kinds at half the usual retail Prices. 

' DO NOT WAIT, but write today and we will send you free by return mail our large catalogue, beautl* 

'fully illustrated and containing a great fund of interesting matter and useful Information; also a -wonderful proposition 

on the first sample bicycle going to your town. It only coats a postal to get everything, Write it now. 

MEAD CYCLE COMPANY DepUL 176 CHICAGO, ILL. 



AMERICAN AERONAUT 

{For August — Illustrated) 

Articles by Henry Helm Clayton, Frank S. Lahm, Capt, T. S. Baldwin, Carl Dienstbach, Hon. 
Mrs. Assheton Harbord. Technical Criticism of the Curtiss Machine; Hubert Latham and his 
Monoplane; Rheims* Aero Races and the Frankfort Exposition. Single copies 15 cents. 

PUBLICATION OFFICES, 1926 BROADWAY, NEW YORK 



Engineering News 

<^ {ILLUSTRATED) %^ 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

100 to 125 pages, 9" x 13", weekly. Send ten cents (or sample copy. 

If you cannot locate desired engineering equipment write our " Readers Want " department. 

THE ENGINEERING NEWS PUBLISHING CO. - - 214 Broadway, New York 



SEALED PROPOSALS. 

SEATjED PROPOSALS will be received attbe office 
of the Director of the Census, Washington, D. C, until 
2 o'clock, P. M., August 9, 1909, and then publicly opened 
for f orniBhing ail the labor, materials and work neces- 
sary for the construction in lots of 60, 75, 100, or 125 tabu- 
lating machines and delivering the same complete, free 
of all charges for transportation, at the Census Build- 
ing, Washington, D. C The right is reserved to accept 
or reject any or all bids in whole or part, to strike out 
any item or items in the specifications, and to waive any 
defects. For specifications, blue print drawings, blank 
proposals, and full information address E. DANA 
DURA ND, Director of the Census, Department of Com- 
merce and Labor, Washington, D. C. 



W ANTED.-DRAFTSMAN FOR DESIGN OF HEAT- 
ING SYSTEMS at $5.25 per diem. Bureau of Yards and 
Docks, Navy Department. An examination will be held 
at the Navy Yard, Washington, D. C, July 30, 1909, to 
fill the above position. For application and further in- 
formation address "COMMANDANT," Navy Yard, 
Washington, O. C. 



SOUTHERN STAMPING &.MFG. GO. 

Manufacturers of special and patented articles. 
R. S., Nashville, Tenn. 



m 



Corliss Engines, Brewers 
lachinerv. THE VILTEB 



aa- Bottlers Machinery. THB V1LTKB 
MFG. CO., 889 Clinton St.. Milwaukee, Wis 



MlUlFK * EXPERIMENTAL WORK. 
lllUULLO Inventions developed. Special Machinery. 
E. V. BAILLAR0 CO.. 24 Frankfort Street. New York. 



'T* W TTJ W* U^ ¥> Expert Manufacturers 

t\ \J D D Us CV. Fine Jobbing Work 

PARKER, STEARNS & CO., 288-290 Sheffield Av„ B'klyo, N. V. 



MflfiRF Special Machinery, Dies, Tools. Models, 

"lUUflL Metal Specialties, .nventions perfected. 

&. CO. Iinlhiiinaml I'ranklln Struts. C'hiV.tzn. I.St. 



MODELS & EXPERIMENTAL WORK 

Anything from a Watch to an Antomobtlo 

Chas.E. Dressier & Co., Metropolitan Bldg.,1 Madison »»e„ Now York 



DIE MODELS SPECIAL 
WORK TOOLS MACHINERY 

NATIONAL STAMPING AN!) ELECTRIC WORKS! 

153- 159 S. Jefferson Stleel. Chicago, III. 



MOEKT «St GOJVTT»ANY 

Die Hakers, Mortel Maberi, Machinery' Btaljders, Punch Prenses, 
Light and Heavy Stampings. 120 Michigan '"St., Chicago, 111., U.S.A. 



MANUFACTURERS 

; LET US 

FIGURE. . 



WMmMHS&lJSut&SL' 



New York Model and Experimental Works 

INVENTIONS DEVELOPED. SPECIAL MACHINERY 
442 East 166th Street New York, N. Y. 




Print Your Own 

Cards, circulars, book, newspaper. Press $5, 
Larger $18. Save money. Print for others, 
big profit. All easy, rules sent. Write fac- 
tory for press catalog, tvpe. paper, etc. 

THE PRESS CO., Herlden, Connecticut. 



THE BEST LIGHT 



OVER 200 | 

STYLES i 

i 

40O CANDLE ? 

POWER j 



The perfect light for every 
purpose. Better than elec- 
tricity — cheaper than kero- 
sene. Makes it possible for 
every one to be independent 
and own their own. light 
works. If you can afford 
kerosene lamps you can af- 
ford the "Best" Light. The 
saving in expense quick- 
ly payB its cost. Every 
lamp guaranteed. Cat- 
k alog free. Agents 
wanted. 
Write to-day. 

The 
Beat Light Co. 
87 K. 5th St. 
Canton, O. 



ALL INFORMATION 

on the French Ice Machine that appeared in 
the Scientific American of October 17, 1908, 
can be had by addressing 

THE GRISCOM-SPENCER CO. 

90 West Street, New York City 

A. DeRAULT 



NOVELTIES & PATENTED ARTICLES 

V.JFACTUREO BV COM PACT. PUNCHING DIES SPECIAL MACHINERY. 
'E.KONIGSLOW STAMPING 81001. WORKS. Clf.vei and. 0. 



F-'or Mechanical and Electrical Manufacturing 

Special Machinery, Jigs, Tools, 
Repairs, Experimental Devices 

Me-ijrTtliiir ;md <-'«j..im'i , <-iiitiziiti; u Specialty 
THE ROWLAND TELEGRAPHIC COMPANY.Balti 
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Scientific American 



July 31, 1909. 



COLD GALVANIZING. 

AMERICAN PR0CES5. NO ROYALTIES. 
SftMPLESAKolNFORMATION on APPLICATION. 



NICKEL 

Electro-Plating 

Apparatus ana Material 

Hanson & Van Winkle 
Co., 

Ne wail. P*. J. 

28 & 30 S. Canal St. 

Cbicaeo. 





BRISTpL'S 

Recording 

Gauges 

Write for New 
Bulletin No. 104 



THE BRISTOL COMPANY 
Waterbury, Conn. 



THE REASON WHY THE 

KREMENTZ 

Rollec Plat. 
Collar 3 lit tons 
Outwear all 
Others 

\ 




THIS DIAGRAM ILLUSTRATES THIS ILLUSTRATES QUANTITY 

QUANTITY OF 60LD IN OF GOLD IN THE 

IMITATION BUTTONS r KREMENTZ BUTTON 

At all dealers. Gold and rolled plate. Insist on the 
Krementz. If damaged in any way a new one free. 
Story of Collar Button showing shapes and sizes free. 
If dealer will not supply, we will. 
Krementz & Co., 77 Chestnut St., Newark, N.J. 




"POROX" 

Storage Batteries 

Tbe best for ignition and light. 
No loss of current. Absolutely 
reliable. Transparent jars are used 
forall batteries. 6 volt. 60 ampere 
hour battery. Price $£7.00. 
Send for catalogue 

ALBERT MULLER 
145 West 49th Street, New York 




Holtzer-Cabot Magnetos 

Insure Perfect Ignition 

Heavy shafts — double brush 
rigging — automatic lubrication 

— powerful magnets — - 

high efficiency. 

THE HOLTZER-CABOT 
ELECTRIC CO. 

ltosLon (Ilrnitltllne), Muss. 
Chicago, HI. 



CROBET 

Swiss Files 

. and other tools shown 
in catalog 27. Sent 




'free if you mention tTiis paper when writing. 
.MONTGOMERY & CO., 109 Fulton Street, New York City 



Incorporate 



Your PATENTS 
and BUSINESS 
in ARIZONA. 

Laws the most liberal. Expense theleast. Hold meetings, transact 
business anywhere. Blanks, By-Laws anil forms for making stock 
full-paid For cash, property or services, free. President Stoddard. 
FORMER SECRETARY OF ARIZONA, resilient airent for 
many thousand companies. Reference: Any bank in Arizona 

STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX. ARIZONA 



LEARN TO BE A WATCHMAKER 




Bradley Polytechnic Institute 

Horolojric.il Dtpnrtmem 

Peoria, Illinois 

Formerly Pnrsona Horological Inst. 

Largest and Itest Mulch School 

in America 
We teach Watch Work, Jewelry, 
Engraving, Clock Work, Oplks. 
Tuition reasonable. Board and 
rooms near srhool at moderate rates. 
Send for Catalog of Information. 



eaQ) 



TAPES AND RULES 

ARE THE BEST. 

fr'or sale everywhere. Send for 

Catalog No. 16. 
LUFKIN RULE CO. 

Saginaw, Mich., U. S. A. 

New York and LoDriOD. 




| S 3 S0 A Backus 
Water Motor 



For Polishing, Grinding, 
and Power 

Can be screwed on any faucet 
;BACKUS WATER MOTOR CO., Newark, N. J. 
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> FDD 
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American 
Plan 



Chicago Beach Hotel El 

Finest Hotel on the Great I.^kes — — -— 



nropean 
Plan 



An ideal resort for rest or pleasure — ten minutes* ride from city, close iothe famous Golf 
links and other attractions of the great South Park System. Has 450 large airy 
rooms, 250 private baths. There is the quiet of the lake, beach and shaded parks, or the 
gayety of boating, bathing, riding or driving, golf, tennis, dancing and good music. Table 
always the best. Nearly 1000 feet of broad veranda overlooking Lake Michigan. For 
handsomely illustrated booklet address Manager, 51st Blvd. and Lake Shore, Chicago 




Railroad Securities and High Grade Industrial Bonds 

of proven value for conservative investment, dealt in by 

McCurdy, Henderson & Co., Bankers 

24 Nassau Street, New York 



Memben New York Stock Exchange 



I.H.C. 



Gasoline 
Engines 



embody tbe be^t mechanical principles and tbe ma- 
terials and workmanship arts always rigbt. Tbey 
bave tbe approval of all mechanics. Dependable 
starters. sih«»Uj 
running, simple, 
economical. Tney 
deliver tlieii' lull 
rating ol power. 




STYLES AND SIZES TOR ALL, USES 
Vertical in 2. 3 and 25 H. P. Horizontal (Por- 
table and Stationary) 4. (i. 8. 10, 12, 15 and 20 H. P. 
Air-Cooled in 1 and2 H.P. Call onourlocal agents 
for further information or write us for catalog. 

INTERNATIONAL HARVESTER CO. OF AMERICA 
(Incorporated) 

15 Harvester Bldg., Chicago, U. S. A. 



Mclntyre 



Morfol 
12-H 

9475 




Why No* For VouT 



Guaranteed 
Sure- 
Service 

Always-Ready 

otor buggies and wagons 

proved their positive 

■■rr.li mi, pleasure 

pMclfM and 

nine y-savi ng 
riirk vehicles 
fdr thousands 
In every part 
at I li< civilized 

TTurld, 




Motor Vehicles 

nerer fall—never get tlred--€08t no more th» n a good hone find bun* 
—cost far less to keep-do more wOrk In leBB time than throe horse». 
Take you anjwhero and back again over any Hnd of toadi, in all 
kinds of weatlier. Run 30 

miles on o,,e gallon of £=«■ _ ^-^^ Mode! 509, 

gasoline. Simple.dur- | J—^l' EM|rl2.H..p, t4S0 

able, guaranteed 




Fnr Fr« C»1 

iIu£Na, flftaddrcM 

Mfcx»4iofFi«. Wi Ht Mc(ntyrff Co,, Auburn. Indiana 

£id tinadway, Naw Yoilc; 1730 Otuul Ari.,Kiinu City; 418 Thirl 
Avg. j-ti- F MlnaciT'iiii; Tu^tm]-^ McIdiji* (Ja., Or*tl*», Caa. 




S54.00 per day 

TbeRecord CAMERA-SCOPE 

And ive can prove it. Anyone can operate 
it. Makes ti finished button pbotograpbs a 
minute. Price of Camera-Scope, witb sup- 
plies for making .%• pictures (eni ugh to 
pay for the complete outfit) 8£*T.OO. 
Extra buttons ?1 perbundred; extraframea 
$1.50 per gross. B45 independent and make 
money for yourself. Write today. 

W. S. M0UNTF0R0, 100 Maiden Lane, New York, N.Y. 



Eyeglass Screwd river 

Handy, compact, perfect, reliable. l<ess than 3 
inches Ion?. Can be carried 
in poc-ket or on key-ring or 
watch chain. Intended for 
fine work like the screws of 
spectacles and eyeglasses. Removable blade. Nickel- 
plated. Price -Jijc. each. 

Sendfor232-i)*ge catalog No. 18-B. 
THE t. 8. STARRE'XT CO., Atliol, Mass., U. S. A. 



"AERONAUTICS" 

How to Build a Flying Machine. Read the 
descriptions of successful machines. The news of 
the world told accurately, geographically and pic- 
tonally. Practical articles and construction data. 
The only Aero Journal in America the largest 
and best aero magazine in the world. Third year. 
Send 1 cents for sample copy. 



"AERONAUTICS,' 



1775 Broadway, New York 



Palmer Motors and Launches 

Twit and Knur Cycle, >nie. Two ami Four 
Cylinder. Stationary and Marina Obb to 
Twt-nty LLP. CnlaJofruu ETBJ3& 

I'M.HKit H»4IS, t 4\* H i«U, «'u,in. 
New t&kt 80 b^i'UQiSL i'ljilji.iKlj.liia; Tbt Booth, 
BotLcn: £5 Uufon SL ErcvtfBDOt, fc»Li Ml EddyBi, 
1'orHaml, Mr.: 
Pinrtlaud I'itfr* 

G Fftil Avft.So, 
Vubwhtw. It C.i 

ItlHP PuWkfl) .St. 





MOTOR DRIVEN 
CRESCENT eg ^ Bg 
MACHINES 

are neat, substantial, self con- 
tained, :iml give satistacliun. 

Iltiml Saws, Saw Tallies, 

JoinliTs, Simpers, llorers, 

Swing Suits, Itisk (iriurii>rg, 

I'laueis, I'luuor unit Statelier, 

Knnd Saw BliidfS 

The Crescent Machine Co. 

230 Main St. 
Leetonin, Ohio, V. 8. A. 




FRICTIIN DISK DRILL 

FOR LIGHT WORK. 
11a* TIicac Greut Advantages : 

The speed can be instantly changed from to 1600 without 
topping or shifting ielts. Power applied can be graduated 
to drive, with equ:il safety, the smallest, or largest drills 
within its range — a wonderful econoinv in time and great 
saving in drill breakage. B^~ Send tor Drill Catalogue. 

W. F. A; JNO. BARNES CO., 

Established 1872. 
1999 Ruby Street, - - Rockf'ord. III. 




WE WILL MAKE gga 

estimates on 
manufacture of any metal novelty. Automatic ma- 
chinery, tools, dies and expert work our specialty. 
1 AUTOMATIC HOOK & EYE CO., Hoboken, N. J. 
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